“” 


er 


FEBRUARY 20, 1956 50 Cents 


AVIATION 
, 33 Gia 





First in Constant Speed Drives... 


New electrical concept in F-102A attributed to 
Sundstrand Constant Speed Drives 


The advanced Air Force F-102A all-weather supersonic interceptor, built by New Electrical Horizons... 
Convair, incorporates the new concept in electrical systems. Here, due to 
the Sundstrand Constant Speed Drive, is an automatic constant frequency 
a-c system providing plenty of stable power, with heavy overload capacity 
under all flight conditions. Here is reliable power for optimum operation of 
electronic devices which make the F-102A a modern, integrated, all-weather 
weapon. And here is another example of how the new concept in electrical 


are opening to design engineers, 
through co-operation between 
engine and airframe manufacturers 
and Sundstrand. With this new 
concept in electrical systems, 
expect remarkable advances in 


systems ... fostered by Sundstrand’s Constant Speed Drive meets the ; 
operation and performance 


challenge of today’s... and tomorrow's . . . fast, high-flying jet aircraft. Can oe 
“ sie of tomorrow's aircraft. 


we help you? 


SUNDSTRAND AVIATION 


Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS Western District Office: Hawthorne, California 
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WHY 
DOES AN ATHLETE 
“WARM UP”? 


—the answer is the key to 
the peak performance of Goodyear Airplane Tires 





The purpose of an athlete’s “warm-up” is commonly 
said to be to “loosen up” his muscles. Actually the 
reverse is true. Through this exercise he is really tight- 
ening his muscles—toning them up and getting them 
ready to deliver top performance. 


In this lies the key to the top performance of the Triple- 
Tempered 3-T Nylon Cord built into Goodyear Airplane 
Tires. 


For this specially processed Nylon is an organic fiber— 
and as such reacts very much like human skin and 
muscle. You might say it has a “memory” — when sub- 
jected to tension and strain, it tends to resist change. 


So, Goodyear’s multimillion-dollar processing equip- 
ment prestretches and sets the 3-T Nylon Cords under 
heat. It then has what engineers term “a negative coeffi- 
cient of expansion” — it tends to contract, or tighten up, 
when it encounters the heat and strains of tire service. 


FACILITIES + ABILITIES = 


This makes 3-T Nylon ideal for high-speed, high-impact 
airplane tires. It has the strength to fight back. It tends 
to control tire growth in service. 


As a result of these qualities, obtained by the patented 
3-T processing, Goodyear Airplane Tires —both tubeless 
and tube-type — have achieved a spectacular record of 
outstanding performance on today’s high-speed aircraft. 
Goodyear, Aviation Products Division, 
Akron 16, Ohio,and Los Angeles 54, California 
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WEBER PRODUCES 
1000TH SET OF B-47 
EJECTION SEATS 


The 1000th set of Weber designed and 
produced pilot and co-pilot ejection 
seats for the Boeing 6-jet B-47 medium 
bomber was delivered to Boeing repre- 
sentatives at a recent ceremony to 
mark the completion of a significant 
phase of this production assignment. 
Production deliveries are being made 
to Boeing—Wichita, Douglas—Tulsa and 
Lockheed—Marietta to keep pace with 
their line requirements. 

Seats incorporate lightweight forgings, 
simple mechanical system 

In early 1953, Weber engineers were 
called upon to design these seats spe- 
cifically for the B-47, which broke the 
transcontinental record in 1955 by fly- 
ing from coast to coast in 3 hours and 
24 minutes. In the design, a simple 
mechanical system is used instead of 
a complicated hydraulic system. An- 
other Weber innovation is the exten- 
sive use of forgings for extra rigidity 
and light weight. Unusual features of 
the co-pilot seat are the tilting motion 
and a swivel ring that permits 180° 
rotation. This seat structure and the 
ring transmit all seat loads to the floor 
with no other structural connection. 


Thorough testing at every stage 
During the prototype phase of the pro- 
gram, the seats were subjected to fully- 
instrumented static and functional 
tests at the Weber test facility and fir- 
ing range. Prior to delivery, all seats 
are put through complete functional 
tests in which ejection conditions are 
simulated. Electrical and mechanical 
functions are car2fully checked out on 
pneumatic checkstands. 


Weber builds in dependability 

In every phase of this, and all Weber 
design and production programs, con- 
stant checks, tests and quality control 
inspection make certain complete re- 
liability is built into every product. 
This is just one of the reasons why, 
more and more, the aircraft industry 
is turning to Weber for the design and 
production of interior equipment, com- 
ponents and subassemblies. For the 
difficult problems, the aircraft indus- 
try has learned to plan with Weber. 


Manufacturers of: 


gC 


The Boeing B-47, fastest operational bomber in the world, is equipped with light- 
weight Weber pilot and co-pilot ejection seats. 


ee ¥ | 
Executives who met to witness the delivery of the 1000th set of Weber designed 
and produced B-47 ejection seats: (left to right) O. R. Jordan, Resident Air Force 
Quality Control Representative; H. F. Kasten, Boeing Quality Control Supervisor, 
Los Angeles Area; K. B. White, Los Angeles Representative, Boeing, Wichita; and 
E. K. Meredith, President, Weber Aircraft Corporation. 


A set of Weber B-47 seats is mounted in. Weber production personnel, responsible 
the rigs for typical instrumented tests. for the success of the B-47 ejection seat 
Electrical and mechanical functions are production program, shown outside the 
thoroughly checked before delivery. Weber plant at Burbank, California. 
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Air Line Pilot As 
Forum, Shoreland 


Annual 
Satety 


Mar. 6-8—Fourth 
sociation, Air 
Hotel, Chicago 

Mar. 14-16—1956 Aviation Div 
of the American Society of 
Engineers, Beverly-Hilton Hotel, 
geles, Calif 

Mar. 19-21—Society of Automotive Engi 
neers, national production meeting and 
forum, Hotel Statler, Cleveland, Ohio 

Mar. 19-22—Institute of Radio Engineers, 
national convention W aldorf-Astoria 
Hotel & Kingsbridge Armory, New York 

Mar. 28—Air Transport Assn. Board of 
Directors Meeting, Statler Hotel, Wash 
ee & 

Apr. 9-1 


national 


Conferencs 
Mechanical 
I OS An 


2—Societv of Automotive Enginecrs, 

acronauti mecting 
production forum and aircraft engineering 
display, Hotel Statler, New York, N. ¥ 

Apr. 10-11—Symposium for Management on 
\pplication of Analog Computers, 
sored by Midwest Rescarch Institute, Uni 
versity of Kansas City, Kansas City, Mo 

Apr. 18-19—First Annual National Indus 
trial Research Conference, sponsored by 
Armour Research Foundation, Hotel 
Sherman, Chicago 

Apr. 19-20—Annual Meeting of the Scienc« 
Section of the Environment Equipment 
Institute, Sheraton Hotcl, Chicago 

Apr. 22-26—American Association of Airport 
xecutives, 29th annual convention, Hotel 

‘arter, Cleveland, Ohio 

Pi 30-May 4—Socicty of 
Weight Engincer 1Sth national con 
ference, FE] Cortez Hotel, San Diego 

May 2—Socicty of Acronautical Weight 
Engineers, 14th annual conference, Fort 
Worth, Tex 

May 2-3—Air 


Transport 


acronautic 


spon 


Acronautical 


Nu 
Min 


Iraffic Conference of the 

Assn., Hotel Radisson, 

Minn 

May 2-5—Twelfth Annual National 
f the American Helicopter 
Sheraton-Park Hotel, Wash., D. C 

May 3-4—Sixth Annual Institute of Acro 
nautical Sciences, West Coast Student 
Conferen 2. Los Ange les 

May 7—lNinth 7 al Conference of the 
International Transport Association, 
San Remo, 


1K ipolis 
Forum 


Socicty, 


echnk 
Air 
Ital 
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THIS 1S ONE 


of many Stainless 
Steel nozzle assem- 
blies for jet engines 
built by Ex-Cell-O 
Corporation, one of 
largest 
producers of aircraft 
precision parts. 


the world's 





There's something of Ex-Cell-O in practically every plane made in 
the U.S.A. today. 


Illustrated below are typical blades, nozzles, hydraulic actuating 


assemblies 


and fuel 
Ex-Cell-O Corporation to aircraft builders’ 


control assemblies, 


precision 
rigid specifications. 


built by 


EX-CELL-© corporation verroir 32, mich. 


MANUFACTURERS OF PRECISION MACHINE TOOLS * CUTTING TOOLS * RAILROAD PINS AND BUSHINGS 


DRILL JIG BUSHINGS 


AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS 


DAIRY EQUIPMENT 





another reason why 


HERE ARE 44 OF AVIATION’S 
MOST PRODUCTIVE ACRES 


Ryan is a $30 million facility, superbly equipped 
for its job of serving the aircraft and engine in- 
dustries and the military services. With 850,000 
square feet of factory floor space, Ryan manu- 
facturing includes “big” jobs like the huge 
Boeing KC-135 mid and aft fuselages and 
Douglas DC-8 jet engine pods and pylons. With 
the most modern machine tools for forming, 
welding, machining and heat treating, Ryan 
manufactures the exacting jet engine, after- 
burner, rocket and ramjet components which 
require surgeon-like skills and intimate knowl- 
edge of high temperature alloys. 


Ryan is 4750 people, headed by a management 
that has demonstrated experience and vigor in 
achieving top performance in quality, delivery 
and low costs. Ryan’s financial stability and 


sound growth are widely recognized. Ryan’s 
skilled production people are specialists who 
draw upon a background that covers 33 years 
of the half-century of flight. There is no parallel 
to the Ryan combination of experience, facili- 
ties and proven performance in its fields. 


Ryan is a leader in research and development, 
which believes in “never letting well enough 
alone”” One out of every six employees is in 
the engineering division. By enlightened attack 
upon aviation’s complex problems, Ryan engi- 
neers are continually advancing the state of the 
art. Significant milestones in this steady prog- 
ress are Ryan’s all-jet vro airplane, the world’s 
first; the Firebee jet target drone and Ryan’s 
unique electronic systems for automatic, global 
navigation and for missile guidance. 


With a background of 33 years of experience in aviation, Ryan excels in designing and 
producing high quality aircraft, power plants and avionics, built at low cost, delivered on time. 


Engineers looking for a challenging future will find outstanding opportunities at Ryan. 





A Reaction Motor 
2,000 YEARS AGO... 


A 





Minin 


@ Hero was a city boy from Alexandria (Egypt) who was 
always pyramid-lengths ahead of his class when it came to 
things mechanical. Tinkering around one day in the year 
120 B.C. he came up with a gadget that would revolve 
indefinitely as long as he kept a brisk fire under it. Called 
the “Aeolipile,” this device was a primitive reaction motor. 
But alas, Hero’s engine ended up as a mere curiosity — 
for lack of an application. 

Today, challenging new requirements are constantly creat- 
ing the need for power sources which only rocket engines— 
modern reaction motors—can satisfy. RMI engineers have 
successfully harnessed this reaction principle for a wide 
variety of important airframe propulsion requirements 
and are extending the application of rocket power to other 


equally important fields. 


4 Static testing a new RMI rocket 
engine of the most advanced design. 


Career opportunities available for experienced mechanical, 


aeronautical, electrical and chemical engineers, physicists, 
chemists. Send complete resume to employment manager. 


REACTION MOTORS. INC. 


Denville, New Jersey 
Affiliated with OLIN MATHIESON CHEMICAL CORP. 








CONTOUR-WELD PIPE...BEST 
BY ANY TEST YOU CAN NAME 


Flare and Flange 


— = 


Pressure (Tubing) 


Reverse Bend (2%” O.D. x .154 Wall) 


Uniformity 


Flattening 








new stainless pipe 


with a weld so smooth you can’t even feel it 


Run your finger over the weld area inside 
Trent's new Contour-Welded* pipe. We doubt 
if you can even feel the weld. It’s that smooth! 
There's no weld bead . . . no undercut . . . no 
place for corrosion or erosion to get a start. 
Here’s the reason: Contour-Welding is an 
entirely different method of producing welded 
pipe and tubing. It puts gravity to work to 
pull down the molten weld-metal to conform 
with the exact contour of the pipe. That means 
a smooth, clean weld practically indistinguish- 
able from the pipe itself. 
Contour-Weld Means Trent's Better Than Ever 
As always, this new TRENTWELD pipe 
and tubing is made from uniformly rolled 


same throughout the pipe . . . and Contour- 
Welding brings this same high uniformity to 
the weld zone itself. All this, plus Trent's 
superior cold-working methods, gives you a 
stronger pipe or tube, with smoother flanged 
or flared ends. 

Try new TRENTWELD pipe or tubing on 
your next job. It’s available in any gage, for all 
applications including high-pressure hydraulic 
lines . . . high-velocity systems . . . lines car- 
rying corrosive chemicals. And new Contour- 
Welded tubing is available in most grades, 
including Hastelloy, Zirconium, Zircoloy, Tita- 
nium and 19-9-DL. You'll find that TRENT- 
WELD can't be beat by any other pipe — 


stainless strip. Wall thickness is always the welded or not 


*Contour-Weld is the trade mark of the Trent Tube Company 
for its process of welding pipe and tubing 
which is protected under U.S. Patent 2,716,692. 


Why Trent’s Exclusive Contour-Weld Process Means Smoother Welds... 


Normally, in producing welded pipe, the weld is made at the top. But gravity 
plays a nasty trick. It tugs at the fluid metal in the weld zone, pulling it down 
toward the middle of the pipe. The result, particularly in the heavier gages, is 
a perceptible bulge where it hurts the most — right on the I.D. surface. If you 
try to get rid of the bulge — at fair cost — the metal is undercut — and corrosion 
and erosion start there. 





But Trent put a stop to that — simply by going into partnership with gravity. 
With their exclusive Contour-Welding process, they weld at the bottom — and 
gravity works for them. For then, the bulge is in the opposite direction — 
blending in perfectly with the contour of the pipe itself. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiory of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Never fly in instrument weather without an ir ment rating 


LEAR INC., LearCal Division, 3171 Sout indy Drive, Santa Monica, California 



















Beyond the Point-of-No-Return... 
A New Meaning for Dependability 





DOUGLAS C-124 


¢ 


Regardless of the plane or the mission, rugged 
dependability means everything beyond the point 
of no return. 

Cline Electric supplies new assurance of safe ar- 
rival! The Cline Regatrol, wide-frequency-range 
(380-1000 cycles) Magnetic Amplifier Exciter 
Voltage Regulator, with the USAF B-1 alterna- 
tor, now in widespread use on the T-29, C-97, and 
C-124, has logged more hours of dependable flying 
time than any other military aircraft voltage 
regulator. 

Cline Electric’s Magnetic Speed-Positioning De- 
vices have also proved their dependability in han- 
dling other complex electronic control problems. 

Cline Electric means rugged, trouble-free 
dependability. 


Aircraft Products Division 
CLINE ELECTRIC MANUFACTURING COMPANY 
3405 West 47th Street ¢ Chicago 32, Illinois 
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99.7% 


Reliability Factor IS EXPERIENCED BY 


for TWA 
ICKERS. Ee 


749 Constellations 








VARIABLE DISPLACEMENT 
3000 PSI PUMPS 


only 7 
malfunctions 
in 
2,026,064 


pump 
hours drives in their 749 Constellations. Of these, there were 


During a 5% year period (July 1, 1949 to December 31, 1954) 
the TWA Accessory Shop overhauled 3000 Vickers 
Variable Displacement Pumps used on the cabin supercharger 


only seven malfunctions . . . all others were routine 
overhauls. In other words, only one of every 428 pumps 
scheduled for overhaul was for a malfunction. For the 

last three years the scheduled overhaul period for these pumps 
has been 1700 airplane hours. 


Such reliability is another one of the reasons why TWA and 


other great airlines are large users of Vickers hydraulic 
equipment. For further information, ask for Bulletin A5203-A. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
1462 OAKMAN BLVD. + DETROIT 32, MICH. 


Application Engineering and Service Offices: El Segundo, California, 2160 E. imperial Highwey © Detroit 32, Michigan, 1400 Oakman Bivd. 
Arlington, Texas, P.O. Box 213 « Washington 5, D.C., 624-7 Wyatt Bidg. + Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit * TELETYPE "TWX" DES9 © CABLE; Videt Detroit 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., ltd.— Great West Rood, Brentford, Middx., England 


EBSGINEERS AND BUILDERS or ort HYDRAULIC EQUIPMENT SINCE ig2i 
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MM Engine heat-up time—external ground 
equipment — 6 hours 


Balance out the continuing use-cost of ground heating 
facilities with its attendant consumption of time and 
manpower against the one-time cost of the UAP COLD 
WEATHER OIL SYSTEM installation. 

The UAP COLD WEATHER OIL SYSTEM is de- 
signed to furnish fluid engine oil after cold-soak at 
—65°F. without the application of external heat. This 
initial oil supply is then utilized after engine heat-up 
to thaw out the make-up oil in the tank outside of the 


hopper. Oxidation of the oil (sludging) is minimized 


Bringine heat-up time —UAP cold weather 
oil system—30 minutes 


by the system’s deaerating features. 

The system is for retrofit on most of the dry sump 
engines in use at the present time and is in every day serv- 
ice on more than 300 single and multi-engined planes. 

Used in conjunction with UAP COLD WEATHER 
OIL SYSTEMS at temperatures lower than -30°F. is 
the UAP HOT FUEL PRIME SYSTEM which insures 
safe, reliable engine starts in 3 minutes or less, Both 
systems remain installed but inoperative during warm 


weather flying. 


For prompt quotes on UAP COLD WEATHER OIL SYSTEMS cost and 
delivery factors on existing designs, please send detailed dimensional draw- 
ings of your oil tank to UAP Engineering, Dayton, Ohio. For descriptive 
literature covering both systems please contact any of the UAP Contractual 


Engineering offices listed. 


Dayton, Ohio— Michigan 3841 
New York— Murry Hill 7-1283 


North Hollywood, Calif.—STanley 7-7423 
Montreal, Canada—ELwood 4131 


a famous family of aircraft asetials sine (G29 
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Cold Weatner 
System Hoppers 











UNITED AIRCRAFT PRODUCTS, INC. 


1116 BOLANDER AVENUE, 


DAYTON, OHIO 
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FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 








soooo VERTICAL CROSS SECTION THROUGH JET STREAM 
LOOKING DOWNWIND recon: tropopause 
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DEVELOPMENTS amon emacs call aameas wall” 


Clear air turbulence is believed to be limited to 
left-hand edge and top of jet stream. Rapid 
changes in temperature (10°F. or more in 1° 














JET FLIGHT — As jet flight becomes more commonplace, it's 
increasingly important to understand and recognize the prob- 
lems and phenomena associated with high altitude, high-speed 
travel. Clear air turbulence, sudden wind and temperature 
changes, subsiding air are some of the meteorological features 
now being explored. 


latitude ) occur on colder left side. 


JET STREAM-— A recently discovered current of high-speed winds 
moves from the West across the middle latitudes of both 
hemispheres. Maximum wind velocities of over 200 knots are 
reached at altitudes of 35,000 to 40,000 ft., varying as much 
as 15 knots per 1,000 ft. up to the core. Cross-sectional view at 
upper right best shows jet stream structure. 


JET FUELS — To meet the critical demands of substratosphere 
flights, jet fuels must also act as cooling agent. New manu- First fueling of turboprop airliners to go into 
facturing procedures developed by Socony Mobil can produce commercial service in U.S.A. is being handled by 
jet fuels with improved thermal stability to meet these Socony Mobil. The customer is Trans-Canada Air 
Line’s Viscount Fleet. 


Best Pair 
to Get You There! 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: 
MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 


critical requirements. 











B-52 + PHP*=- 
“Pankow Hydraulic Package 


Aircraft manufacturers are constantly trying to 
upgrade their products. Their engineers are engaged in 
a never-ending search for better equipment. 

In this search weight is always an important factor. 
Every pound—every ounce—saved is a step forward. 

Parker's latest contribution to this upgrading and 
weight reduction is a Hydraulic Components 
Package, ten of which will be used in the new B-52, 
with a savings of over 50 lbs. per plane. 

Each package contains: two check valves, one 
depressurizing valve, one by-pass valve, one restrictor, 
one filter and filter bypass. 

In packaging these components six housings are 
eliminated; fewer lines; fittings and mounting 
provisions are used; maintenance is greatly reduced; 
installation costs are cut; valuable space is saved; 
greater safety is achieved as fewer joints mean less 
potential leaks and weight is greatly reduced. 

Similar packages are being designed by Parker 
for other installations. 


ks 


Let a Parker Team help you 
A Parker Team is available to assist you in 
designing a Hydraulic Components Package 


to meet your specific requirements for existing or 
proposed models. If you have any problem 

in hydraulic, fuel or check valves or are beginning 
system design get a Parker Team on your staff. 


Hydraulic and fluid 
system components 





’ Parker Aircraft Co. Los Angeles 45, Calif. « Cleveland 12, Ohio 
check valves hydraulic valves fuel valves accumulators (subsidiary of the Parker Appliance Company) 
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“Airpower in the Atomic Deadlock” will feature a full-scale 
editorial roundup on the major phases of world airpower. 
Special charts, forecasts and expunded technical departments 
will focus on the gigantic task of keeping our airpower pre- 
pared to meet any new threat to the free world. In the tradi- 
tion of past Inventory Issues, no effort will be spared to make 
“Airpower in the Atomic Deadlock” the industry’s most use- 
ful reference edition. 


Research for special reports has been under way for the past 
six months. The latest information on foreign aviation is 
pouring in through AVIATION WEEK’s world-wide net- 
work. AVIATION WEEK editors are traveling on a team 
basis throughout the industry seeking out the type of material 
that will make the edition a top issue of 1956. Volumes of 
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Airpower In 


aviation statistics are being packed into detailed specifications 
tables covering all U.S. and foreign aircraft, helicopters, 
engines and missiles. 


Year-round readership, usefulness and reference value make 
the 23rd Annual “Inventory of Airpower” Edition an extra- 
dividend issue for aviation advertisers. Your selling message 
in this extremely significant issue will reach more than 78,000 
of aviation’s most important men . . . 56,000-plus subscribers 
plus some 22,000 pass-along readers* . . . key engineers and 
management men in manufacturing and transportation, in 
service and procurement centers— military and governmental 
leaders. A receptive, influential, enthusiastic audience for ad- 
vertising to begin with, these top aviation people will use 
AVIATION WEEK’s 23rd Annual “Inventory of Airpower” 
































the Atomic Deadlock 


as a constant reference. Here is lasting reader interest that 
assures your advertising a long and effective selling life! 


“Airpower in the Atomic Deadlock” offers an unmatched 
advertising opportunity to all companies who sell to the avia- 
tion industry. Write or wire — make your advertising reserva- 


tion today to insure special attention for your selling message. 


Place your advertising directly or contact your nearest 
AVIATION WEEK representative. FE K 


*AVIATION WEEK overage net paid ABC circulation, June — December, 

1955; 51,893. Paid circulation of current issues; more than 56,000. Recent is 
readership research by Advertising Research Foundation shows 1.4 read- A McGRAW-HILL PUBLICATION @ 
ers for every subscriber copy of AVIATION WEEK (readership determined = 
by personal interview using strict recognition test). Current print order 330 West 42nd St., New York 36, N. Y. 


exceeds 60,000 copies. 0-4-3000 
a 





Since 1937 I ibrascope has earned and 
achieved—on an ever expanding scale— 
a position of leadership in the design, 
development and manufacture of 
computers, automatic controls and data 


handling systems for military and 
industrial applications. 

Librascope, through a unique 
combination of electronic, magnetic, 
mechanical and optical techniques, 
consistently demonstrates an outstanding 

Th facility for the production of precision 
e instrumentation and devices. 
. The creative ability of an exceptional 
Capacity ; : engineering staff and the production 
laa capacity of a superbly equipped 
for 200,000 sq. ft. plant facility can be 


focused on your computer-control 


eee *ee 
gee? *-e 


problem. Consult Librascope today. 


Achievement 


ENGINEERS... learn about Librascope’s 
new creative “Project Development Teams’: . . 
write Mac McKeague, Personnel Director 


A SUBGIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


LIBRASCOPE, INC. + BO8 WESTERN AVE. + GLENDALE+ CALIFORNIA 
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900-Mile USSR Missile Spurs Changes 


> Speed-up order in work on anti-missile missile; Democrats blast 
Administration on defense policies. 
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Gen. White Warns of Soviet R&D, Production 
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ABOVE: The new Beechcraft Model 73 Jet Mentor 


RIGHT: The Beechcraft U. S. Navy T-34B Mentor 








Sisters Under the Skin 


THE NEW BEECHCRAFT Model 73 Jet Mentor is 
based on the tried and proven Beechcraft T-34, now 
serving the U. S. Air Force, U. S. Navy and five for- 
eign nations. Both planes use many of the same 
component parts, and feature maximum performance, 
ease of operation and maintenance and outstanding 
economy. Both have been developed by Beech Air- 
craft as private ventures ready for military service 
throughout the world as “off-the-shelf” trainers. 


Students could easily start right off in the Jet Mentor 


without previous flight instruction. On the other 
hand, the T-34 and Model 73 are so similar that very 


eechcraft 


Beech Aircraft Corporation, Wichita, Kansas, U.S.A. 


BEECH BUILDS: T-34 Trainers for the USAF and USN; L-23 Transports for 
the U. S. Army; Jet Mentor; MD-3 Mobile Generators; Super 18 Executive 
Transport; Model D050 Twin-Bonanza; Model G35 Bonanza. 


little transition would be required to convert from 
one plane to the other. 


The new Beechcraft Jet Mentor represents a signifi- 
cant step forward in jet design simplicity. It is heavy 
enough to take it, light enough to be the world’s most 
economical jet trainer. 








PERFORMANCE AND SPECIFICATION DATA 
(Engine: Continental J69-T-9 Turbojet) 


Cruising Speed 245 mph 
High Speed (at 15,000 feet)... . 295 mph 
Diving Speed 500 mph 
Service Ceiling ere 28,000 feet 
Range {maximum with reserve) 450 miles 
Gross Weight 4,521 pounds 
Empty Weight er 2,925 pounds 
Useful Load .saess.. 1,596 pounds 
Load Factor (ultimate)......... 11.25 G's 
GING otra sb cectevebes 1,400 fpm 





























EDITORIAL 





Confusion on the Missile Program 


“Added to this increasing strength (Strategic Air Com- 
mand) each month is our growing stockpile of intercon- 
tinental ballistic missiles which represents the most 
modern and devastating weapon of war in existence 
today.” 

This statement last week by Sen. Leverett Saltonstall 
(R.-Mass.), a former chairman of the Senate Armed 
Services Committee and now ranking minority member 
of that committee, is indicative of how little accurate 
information is being dispensed to the public these days 
on the state of this country’s guided missile program. 
Everyone who has even the remotest connection with 
the missile program knows that the United States has 
no stockpile of intercontinental ballistic missiles; that 
it has none in operational service; that the first ICBM 
development program (Convair) is still in the prototype 
construction stage and that the second ICBM program 
(Martin) was just begun a few months ago. 

When queried on the Saltonstall statement an Air 
Force spokesman replied (as reported on p. 25) that 
the only ICBM stockpile he knew of must be right in 
the Senator's office. When Aviation Week checked 
Senator Saltonstall’s office, we were told that the Sena- 
tor’s statement was correct but no further details could 
be given because of “Military security.” 


Russian Missile 


What is even worse about Sen. Saltonstall’s statement 
is that it was made at least four months after the 
existence of a Russian 900-mile ballistic missile was 
accepted as a fact by all of the top level defense and 
policy groups of the Eisenhower Administration. 

Existence of this missile is such a well-known fact in 
Washington that President Eisenhower confirmed the 
Russian lead in this field at his most recent press con- 
ference, although he did not specifically identify the 
Soviet missile or its range. 

The President said that while the Russians may lead 
in some fields of missile development, the U. S. leads 
in others. This is perfectly true. But the President did 
not specify that the Russians hold the lead in longer- 
range ballistic missiles, while our lead is in defensive, 
shorter-range missiles such as the Hughes Falcon air-to- 
air missile and the Convair Terrier and Bendix Talos 
surface-to-air missiles. 


Symington Positive 
Sen. Stuart Symington (D.-Mo.) has stated flatly (see 
p- 27) that the Russians have test fired a ballistic missile 
many hundreds of miles farther than we have. Sen. 
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Henry Jackson (D.-Wash.), who holds posts on both 
the Armed Services Committee and the Joint Con 
gressional Atomic Energy Committee, has warned that 
the Russians may beat us to the punch with a 1,500-mile 
intermediate-range missile. 

The President has told the public that everything 
possible is being done to research and develop the missile 
program in this country “so far as my experts and my 
people in the Defense Department tell me.” 

This was in the same week that the top missile expert 
in the Pentagon, USAF Assistant Secretary ‘Trevor 
Gardner, resigned in protest over the pace and scope 
of the entire aeronautical and missile development pro- 
gram and specifically charged that the missile program 
was not being pushed as hard as possible. 

This sequence of events leaves the public wondering 
just who are the “experts” in the Defense Department 
on whom the President depends for his information. It 
also leaves a strong implication that the information he 
is getting is not as complete or accurate as it should be. 


Congress Must Probe 

In this welter of conflicting statements it is virtually 
impossible for the taxpaying citizen or the legislators 
who represent him in Congress to discern the truth about 
the relative status of the Russian and U. S. missile 
programs. 

In the face of this mass of confusion on the missile 
picture Congress owes the citizens of this country a full 
and searching inquiry into the true state of our national 
progress in this vital field. 

This inquiry should be conducted above the level of 
partisan politics and it must not be hamstrung by phoney 
claims of military security that are designed solely to 
conceal the truth. 


HELP Curtis 


President Eisenhower has made an excellent choice in 
the appointment of Edward P. Curtis to make a long- 
range study of civil aviation development problems and 
requirements. Mr. Curtis has a long and distinguished 
record in aviation that began as a fighter pilot in World 
War I, flying Spads and Nieuports in combat over 
France. His aviation knowledge has been tempered by 
years of business experience with the Eastman Kodak 
Co., of which he is now a vice president. 

The job Mr. Curtis is tackling requires action to insure 
the proper growth of civil aviation as an integral part 
of our national fabric. Everybody in the aviation industry 
should give Mr. Curtis all the assistance and support he 
needs to do his job effectively. —Robert Hotz 
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FORGING TECHNICIANS—Yes, that is the compliment paid us by those acquainted 
with our services. In back of each design is a thorough understanding of engineering 
and metallurgical needs before production begins . . . assuring forgings of maxi- 
mum physical properties and uniform quality. 

THE LANDING GEAR FORGING illustrated, nearly five feet long, is an important 
component for a modern military fighter... another example of Wyman-Gordon’s 
technical contribution to aircraft. 


There ts no substitute for Wyman-Gordon experience 
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In the Front Office 


Edmund T. Price, board chairman, Solar 
\ircraft Co., San Diego, Calif., formerly 
president of the firm; Herbert Kunzel, 
president of Solar, formerly executive vice 
president-secretary-manager, San Diego plant 
Frederick A. Schneller, purchasing agent 

Harold G. Hynd, vice president-general 
manager, Tulsa Division, Douglas Aircraft 
Co., Inc., succeeding Harry Woodhead, 
resigned to take a special assignment at 
Douglas-Santa Monica. 

George Friedl, Jr., director of advanced 
planning for new products, techniques and 
plant facilities, Link Aviation, Inc., Bing 
hamton, N. Y., formerly vice president 
manufacturing. William W. Wood, Jr., 
formerly engineering vice president, as 
sumes Friedl’s former post; John M. Hunt, 
manager of the engineering division. Mon- 
son H. Hayes, Jr., succeeds Hunt as research 
ind development director. 

John W. Myers, board chairman, Pacific 
\irmotive Corp., Burbank, Calif., succeed 
ing Thomas Wolfe, resigned. B. Allison 
Gillies, vice chairman of the board. 

Joseph C. Brenner, vice president-works 
manager, Sperry Electronic Tube Division, 
Sperry Rand Corp., Gainesville, Fla. 

J. Lawrence Tecosky, vice president-con 
tract manager, CDC Control Services, Inc., 
Hatboro, Pa. Jack C. Boonshaft, consulting 
mechanical development engineer; Caldwell 
Jones, contract engineer, David P. Good- 
win, clectronic development engineer and 
Alfred Krieg, procurement engineer. 

Robert A. Vogeler, executive vice presi 
dent, Rollins Electronics Corp., Lewes, 
Del.; Adm. Robert H. Gibbs, assistant vic« 


president-administration. 


Honors and Elections 


L. H. Lentz, assistant director, engineer 
ing, Champion Spark Plug Co., new chair 
man of the Aircraft Gas Turbine & Rocket 
Engine Ignition Research Committee, So 
ciety of Automotive Engineers. 

Carl Agar, Okanagan Helicopters, Van- 
couver, B. C., is president of Helicopter 
Association of America; Don Larson, Econ- 
omy Pest Control, Yakima, Wash., HAA 
secretary and Osvil York, Allied Helicopter 
Service, is treasurer 

William A. M. Burden, life trustee, Co- 
lumbia University. 


Changes 


Edgar A. Post, manager, Radio Systems 
Laboratory, Stanford Research Institute. 

Maj. Gen. Leigh Wade, (USAF, ret.) 
member of public relations staff, Kemper In- 
surance Group, with headquarters in Wash- 
ington, D. C. 

Robert M. Cunha, assistant sales director, 
for five associated companies of Gulton In- 
dustries, Inc., Metuchen, N. J. 

Roy Low, Jr., in charge of engineering 
data department, Gordon Enterprises, N. 
Hollywood, Calif. 

Robert A. Gardiner, head of research and 
development, Electronics Division, ‘Thomp- 
son Products, Inc., Cleveland, Ohio, 
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INDUSTRY OBSERVER 


> Bell Laboratories has a new $12 million Army contract to develop a defen 
sive missile against the intercontinental ballistic missile. Bell also has a study 
contract for the same type missile from the Air Force. 


> Hughes Aircraft Co., which developed the Falcon air to ait missile, is 
developing the fire control system for Douglas Aircraft’s Ding Dong air-to- 
air missile equipped with a nuclear warhead (AW Feb. 6, p. 23). 


> Nose cones now under development for intermediate and long-range 
ballistic missiles will be blunt rather than pointed to help in alleviating some 
of the main problems of re-entry into the earth’s atmosphere during hyper- 
sonic descent onto the target. This nose layout is an optimum compromise 
between high skin friction involving high heating of the long conical shap« 
and the high wave drag involving reduced performance of the blunt shape. 


> Martin Matador missile has a new packaging and logistics system that uses 
four steel drums and one packing crate to deliver a complete missile to a field 
unit. The five piece system replaces seven wooden crates used earlier in the 
TM-61 program. 

designation 


> Radioplane’s new missile bears the 


MX-2013. 


supersonic guided 


> North American Aviation’s new high altitude, rocket-powered research 
plane has been designated X-15. 


> Westinghouse has two new jet cngines under development for the mili 
tarv with the designations XJ54 and XJ81. These are in addition to the 
XJ74 6,500 Ib. turbojet now being tested by the Navy. 


> Anderson, Greenwood & Co. of Houston, Tex., is developing two high- 
speed tow targets for the Navy. One is a flexible type and the other rigid. 
Both will have a tow speed of Mach 0.8. 


> Bocing Airplane Co. is scheduled to display a full scale interior mock-up 
of its 707 jet transport in New York beginning early next month. Five 
abreast seating will be featured with Bocing-designed chairs of unusual 
modern-classic design. 


> Watch for Convair to establish a separate guided missiles division to handle 
both its Navy and Air Force missile programs. Convair now builds the 
Terrier defensive missile at a Pomona, Calif., plant and is developing the 
Atlas intercontinental missile (SM-65) at its San Diego plant. 


> A Pantobase version of the Lockheed C-130 is under development and in 
preliminary layout at the Marietta, Ga. plant. Pantobase aircraft are 
intended to be able to operate off water, land, mud, ice and snow. First such 
design was the Stroukoff development of the Chase C-123. 


> Watch for KLM, the Dutch airline, to make key decision soon in the 
medium-range turboprop transport field. Competition is between the Lock- 
heed Electra and Vickers Vanguard. 


> New gray paint that has become standard on USAF and Navy fighters 
armed with rockets or missiles is a protective coating to preserve aircraft 
skin against corrosive effects of hot rocket and missile gases. 


> Negotiations with India for production there of the lightweight Folland 
Gnat are nearing completion. An Indian mission is due in England this 
spring to sign final agreements with Folland and Bristol Aeroplane Co. for 
the Orpheus turbojet engine. The order will be for about 60 planes. Folland 
would build about 25% of the order with the remainder built in India. 


> Hawker Hunters are again being modified to eliminate difficulties encoun- 
tered while firing their guns at altitude. First of the modified Hunters are 
due back in service before summer. 























FLIGHT DATA IS TELEMETERED from test aircraft, like this 
modified RF-84F, to receiving equipment in the G-E Flight 
Test Center. Direct-writing recorders display the test data, 
allowing immediate engineering evaluation. 


How telemetered flight test data speeds 
development of G-E flight control systems 


By allowing engineers on the ground to evaluate test 
data while flight tests are in progress, a telemetering 
system is speeding the development of General Electric 
flight control systems. Any required in-flight adjust- 
ments to equipment or changes in flight test plans are 
radioed directly to the test pilot. This ability to refine 
the tests as they are in progress greatly increases the 
amount of pertinent data that is collected per flight. 

General Electric has extensive experience in design- 
ing, developing, and manufacturing many types of 
flight control systems. Valuable experience has also 
been gained with tieing in flight control systems to 
bombing, approach, and fire control systems. All this 
experience is being put to use in building flight control 
systems for the latest supersonic aircraft. 


FOR DETAILED INFORMATION on G-E flight con- 
trol systems, contact your General Electric Aviation 
and Defense Industries Sales Office. Section 221-4, 
Schenectady 5, New York. 
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FLIGHT TESTING is performed at the General Electric owned 
and operated Flight Test Center at Schenectady, N. Y. 


Progress /s Our Most Important Product 
GENERAL @ ELECTRIC 
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ICBM Stockpile? 


Defending the Administration’s air power program 
against Democratic attacks, Sen. Leverett Saltonstall 
(R.-Mass.) pointed to “our stockpile of intercontinental 
ballistic missiles” as one of the mainstays of our military 
strength. He is ranking Republican and former chairman 
of the Senate Armed Services Committee. 

Asked where USAF is keeping its stockpile of ICBM’s, 
a weary Pentagon officer said: “Right in Mr. Saltonstall’s 
office. It’s the only one I know of.” 

This is Saltonstall’s report: 

“The Air Force program—to reach 137 wings at the 
end of the 1957 fiscal year—is a little ahead of schedule, 
and we will have 131 wings at the end of the present 
fiscal year. All mediuni bomber wings of the Strategic 
Air Command are now equipped with six-jet B-47’s. 
These B-47's, together with a very large fleet of KC-97 
tankers and an extensive overseas base complex, consti- 
tute our principal ready striking force. Added to this 
increasing strength each month is our stockpile of inter- 
continental ballistic missiles which represent the most 
modern and the most devastating weapon of war in 
existence today. 

“I had occasion just last week to discuss this program 
with Secretary of the Air Force Quarles, one of America’s 
leading research and development scientists. He gave 
me his personal assurance that this intercontinental 
ballistic missile program was receiving highest-priority 
attention. Our forces today represent a deadly deterrent 
for any country consider:ng an attack on us because of 
their strength, their modern equipment and their ability 
to retaliate promptly with devastating effect.” 


Engine Profits 


House Armed Services Investigating Subcommittee has 
not yet decided whether to hold public hearings on 
profits of aircraft engine manufacturers, helicopter manu- 
facturers, and large military aviation subcontractors, after 
it completes its hearings on the 15 major airframe 
companies. 

Basic information on these three categories—as well as 
the 15 prime contractors—was gathered by the staff 
during the Congressional recess from August through 
December of last year. 

Rep. Edward Hebert (D.-La.), chairman of the sub- 
committee, said that the only definite decision on public 
hearings was to cover the 15 airframe companies. 


Snark to Appear 


Watch for a national picture magazine to print a 
missile story containing photos of the Army Redstone 
and USAF Snark. The pictures are officially unclassified 
but Defense Department had refused to release them to 
other newspapers or magazines. In this case the stamp 
of approval was given in top Defense circles, where 
Assistant Secretary Robert Tnpp Ross carried the ball 
for the publication after standing firmly against release 
of the same unclassified material to the rest of the 
press. A conference of top service secretaries finally was 
held to pass judgment and now much of the Pentagon 
stands apprehensive of White House reaction when the 
article appears. Regular military officers in the Defense 
Department's Security Review Office were kept out of 
the proceedings, exercised no authority over the situation. 


Washington Roundup 





Biggest joke to many of them is that one of the Snark 
illustrations submitted is a picture of a photomural on a 
wall at the officer’s club at Patrick AB 


USAF Speech Policy 


Wide and obvious gap between of Ait 
Force Secretary Donald Quarles and top USAF generals 
on relative strength of Sovict Russia in the technological 
race led to a new Pentagon rumor last week: That Chief 


statemcnts 


of Staff Gen. Nathan F. Twining and his vice-chief, 
Gen. Thomas D. White, had been ordered to stop 
making speeches and statements. The truth is less 


USAF’s Office of Information 
Robert L. Scott, Jr., has 
responsible for the 


drastic and much broader 
Services, headed by Brig. Gen 
been told it will be held strictly 
content of all USAF speeches 


Airmail Postage Increase 


Postmaster General Arthur Summerfield has renewed 
his drive for increases—including an airmail 
increase from six to seven cents an But, as in 
the past several years, it has met with firm opposition in 
the Congress 

Shortly after Summerfield made his request for postage 
increase to offset the Department's deficit of $1,000 a 
minute, Sen. Olin Johnston (D.-S. C.), chairman of the 
Senate Post Office Committee, announced 
investigation to find other ways to cut Post Office costs 
Johnston declared that made to 
reduce the deficit through maximum cconomic before 
postage is increased 


Cold War Buildup 


Defense Department has issued a new Pentagon “Fact 
Sheet” disclosing that the building’s daytime population 
now is 29,000. Peacetime peak during World War II 
was 26,500 in April, 1945. Former Air Force Secretary 
Stuart Symington, now a Senate critic, points out that 
the increase of 2,500 includes a big jump in the number 
of Secretaries—from cight to 31. 


postage 
ounce. 


im extensive 


‘everv effort should be 


Airport Politicking 


The announcement of $39 million in new airport 
projects brought charges of Republican politicking against 
Secretary of Commerce Sinclair Weeks and Under Secre- 
tary for Transportation Louis Rothschild 

Rep. Prince Preston (D.-Ga.) protested that advance 
lists of the projects were disseminated by Republican 
National Committee to local Republicans so they could 
claim credit for obtaining them. 

“Secretaries Weeks and Rothschild have clearly 
demonstrated their political contempt for members of 
Congress of the majority party by their conspiracy to 
claim credit for a program this Administration under- 
took to destroy,” Preston complained. “In other words, 
they deny parenthood but are willing to adopt the 
child.” 

The tiff is not likely to end here. Preston is chairman 
of the Appropriations Subcommittee which handles 
funds for airport projects. 

—Washington staff 
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Speed-up order in work on anti-missile missile; 
Democrats blast Administration on defense policies. 


By Robert Hotz 


Washington — Repercussions from 
Russian test firings of a 900-mile-range 
ballistic missile are changing the scope 
and pace of the Defense Department 
guided missile development program. 
Ihe Russian test firings have occurred 
it increasingly frequent intervals during 
the past six months and indicate that 
the missile is equipped with some form 
of guidance 

Existence of this Russian missile has 
been accepted as a fact by the Defense 
Department and National Security 
Council last fall. First public 
acknowledgement of the Russian mis- 
sile came from Sen. Stuart Symington 
(D.-Mo.) on a national television pro- 
gram when he stated 

“The Russians have tested-fired long- 
range ballistic missiles hundreds of miles 
farther than anything this country has 
ever tested.” 

The longest range ballistic missile vet 
test-fired in this country is the Armv’s 
Redstone, which has a range of about 
200 miles—roughly equivalent to the 
German V-2’s performance in 1945. 


since 


Confirmation by Ike? 


President Eisenhower's recent public 
acknowledgement that the Russians are 
ahead of this country in some portions 
of the missile field was interpreted as 
veiled confirmation of the existence of 
the 900-mile Russian missile. 

Since the existence of the Russian 
900-mile missile was accepted in the 
Pentagon and by the National Security 
Council, the U. S. missile program has 


J. E. DEMPSEY: Project engineer for ac- 


celerated Atlas missile program. 
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been changing in the following direc- 
tions: 
¢ President Eisenhower has become per- 
sonally concerned about the relative 
progress of U. S. and Russian missile 
development. Three months ago he 
ordered monthly personal reports made 
to him on the missile program by De- 
fense Secretary Charles E. Wilson and 
Maj. Gen. B. A. Schriever, commander 
if the Western Development Division 
f the Air Research and Development 
Command the President now de- 
pends directly on these personal reports 
from Wilson and Sc hrieves for his data 
on the missile instead of on 
the normal channels through which in- 
formation passes from the Pentagon to 
White House 
e Convair’s Atlas (SM-65) program has 
been accelerated and a prototype Atlas 
is being built in a special portion of 
Convair’s San Diego plant. 
e Second intercontinental ballistic mis 
sile program has been organized, with 
the Glenn L. Martin Co. as the prime 
contractor. Martin is building a new 
plant in Denver for its Missile Division 
e Intermediate range ballistic missile 
program has been enlarged to include 
both an Air Force project (contracted to 
Douglas) and a joint Army-Navy effort 
based on the Army’s Redstone project 
at Huntsville, Ala. However, there are 
signs that the Navy is not happy about 
the technical abilities of the former Ger- 
man Peenemuende V-2 rocket experts 
now heading the Army missile program 
it Huntsville and is making efforts to 
split off and run its own IRBM pro 
gram. 
e Intensified interest in the anti-ballis- 
tic-missile defensive missile. This pro- 
gram has emerged from the study phase 
into an active hardware development 
program. Army has jumped into the 
lead on this program with its develop- 
ment contract to Bell Laboratories. 
USAF anti-missile program is still in 
the study phase but is expected to shift 
rapidly into active development. 

Basic decision on the missile program 
was made last November after existence 
of the Russian 900-mile missile was 
officially acknowledged. Instead of con- 
centrating on the Atlas program that had 
been organized on a firm basis late in 
1954, the Pentagon decided to broaden 
missile work by adding the second 
ICBM program and pushing an IRBM 
program for all three services. 

It is on this decision to dilute the 
limited pool of technical facilities and 
scientific resources available in the bal- 


program 


Personal 


MAJ. GEN. B. A. SCHRIEVER: 


reports to the President on missile program. 


listic missile field—instead of concen- 
trating them on a single Manhattan 
project type of crash program—that the 
current military, political and scientific 
debate is concentrated. 

Critics of the broadened missile pro- 
gram cite the fact that both ICBM 
programs and both IRBM programs 
represent the same basic technical ap- 
proach to the ballistic missile problem; 
all rely on the same sources of power- 
plants, on the same sources for the 
critical nose cone development and on 
the same basic pool of scientific talent. 


History of Atlas 


Proponents of the broadened missile 
program feel it is a mistake to concen- 
trate all the long-range missile effort into 
a single program; that it is necessary to 
have several programs active in case one 
fails; and that inter-service rivalry makes 
it politically necessary to avoid a USAI 
monopoly on long-range missile devel- 
opment and operation. 

here also is considerable argument 
in technical and military missile groups 
that it is basically wrong to start now 
to develop an intermediate-range mis 
sile (about 1,500 miles range) when the 
Russians are already close to this goal 
Proponents of this view believe that the 
U.S. should concentrate all its available 
funds, facilities and scientific talent in 
an effort to beat the Russians to the 
intercontinental ballistic missile (5,000 
mile range.). 

The Atlas program has had a dis- 
couraging career in the Defense Depart- 
ment. It was rejected as a_ practical 
project by all of the top level Pentagon 
missile survey committees in the 1950- 
54 period. It rambled along on a less 
than a million-dollar annual budget 
until 1954. 
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U.S. Changes 


Combination of 


breakthrough in developing 


resigned as Assistant USAT 


| eb 13. Pp 28 
on a firm basis by the end of 1954. 

The smaller fusion-tvpe 
lleviated two major problems 
ICBM development 


e Area destruction possible with the 


megaton vield of fusion warheads 


duced the guidance 


juired to reach a predetermined targ¢ 


5,000 mile range 


© Reduced weight of the warhead pay- 
load made possible major reduction in 
the power required to deliver the fusion 
tvpe explosive on target over a 5,000 


mile range 


Sen. Symington Sparks 
Debate Over Airpower 


By Katherine Johnsen 


Washington—Sen. Stuart Symington 
directly challenged President 
Eisenhower on the guided missile pro- 
gram, highlighting the running attack 


(D.-Mo 


of Congressional Democrats on 
administration’s defense policies. 


He stated flatly in a Senate speech 
that the U. S. is “behind (the Soviet 
Union) in the long-range ballistic mis- 
sile field, the most important new 


weapon the world faces today.” 
Other developments 


e Sen. Clinton Anderson (D.-N. Mex.), 
chairman of the Joint Congressional 
Committee publicly 
repeated the demands of Sen. Henry 
Jackson (D.-Wash.) for a “crash” pro- 


Atomic Energy 


gram on guided missiles 


e Disagreeing with Defense Secretary 
Charles Wilson’s plan to name a new 
“czar” of guided missiles and the pro- 
Manhattan 
Project type of program for guided 
missiles be established, Sen. Symington 
proposed instead that one of the serv- 
ice secretaries be given top authority 
over missiles. “A Manhattan Project 
setup would first take this new weapons 
system out of the services, and then, 
at some later date, be faced with the 
effort of working it back into the serv- 
ices, with all the attendant delays and 


posal by others that a 


misunderstandings,”” he said. 


¢ President Eisenhower was called upon 
bv Rep. Thomas Abernethy (D.-Miss.) 
to assume personal responsibility for 


guided missiles. 


¢ Rep. George Mahon (D.-Tex.), chair- 
man of the House Appropriations Sub- 
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a major scientific 
smaller 
packages for fusion-type nuclear war- 
heads and revived USAF interest—spear- 
headed by Trevor Gardner, who recently 
Secretary 
for Research and Development (AW 
put the Atlas program 


warheads 


svstem accuracy 


3 oF Bee F: I 
hed) ok 
SEN. STUART SYMINGTON: Direct chal- 


S. “behind” USSR 
in long-range ballistic missile development. 


lenge to Eisenhower; U. 


committee on the Armed Services, 
repeated his “great concern” over this 
country’s guided missile position after 
hearing secret testimony from top 
Defense and Air Force officials, includ 
ing Trevor Gardner. 

e Sen. Alben Barkley (D.-Ky.) pointed 
to the Cincinnati speech of Gen 
Thomas D. White, USAF’s Vice Chief 
of Staff, (see p. 31) as “confirming the 
protest of Mr. Gardner which resulted 
in his resignation.” 


Eisenhower Challenged 


Fellowing are statements made by 
President Eisenhower on the guided 
missile program at his press conference 
Feb. 8 (AW Feb. 13, p. 258) and 
Symington’s challenge of these remarks 

Eisenhower: “. . . . One of the things 
you have to watch is this: don’t try to 
develop too many at once or you get 
in each other’s way, and vou block them 
all, through the confusion 

Symington: “One of my chief con 
cerns is that what the President savs 
should not be done is exactly what is 
being done today 

“The missile development picture is 
being spread around to the point where 
concentration on the most important 
weapon of all, development of the 
long-range ground-to-ground missiles, 
is being sacrified so more people may 
have a finger in the new pie.” 

Eisenhower: “This thing is being 
researched and developed as rapidly 
as it can be’ done in this country so 
far as my experts and my people in the 
Defense Department tell me.” 

Symington: “But who is the expert? 
Is it the Assistant Secretary, Mr. 
Gardner, under whom the long-range 
missile program was being de- 
veloped .... 

“Or is it the Secretary of Defense, 


who, not so long ago expressed himself 
as believing the development of an 
atomic airplane was comparable to 
finding out why potatoes turned brown 
when fried?” 
Eisenhower: ‘ 
I! am sure we are well ahead of the 
other side. In certain fields I think they 
ire probably ahead of us. But those are 
limited fields in a great big field a 


Svmington: “This might lead some 
] 


In certain fields, 


to believe that our being ahead in some 


be ing 


missiles and the Communists 


ihead in others 
ibout—sort of 

“The = facts 
developmer t ma 
range area, but 
ment is ahead 
bv far the most 

Eisenhower: “ Or ll. we have 
no reason to believe that we are not 
doing evervthing that human scienc« 
ind brains and resources can do to keep 
our position in proper posture.” 

Symington: “That is not correct. As 
of today, we are operating almost on 
1 business-as-usual basis.” 

Svmington also recalled that when 
he warned that the U. S. might be los 
ing its air superionty a year ago, ifter 
the Mav Davy display of aircraft in 
Moscow, the President declared the 
following dav: “It just isn’t true that 
the U. S. has lost in a twinkling all the 
great technical excellence and develop- 
ment of its airpower.” 


Cites White's Statement 


Pointing to Gen. White’s statement 
that “in airplane after airplane (the 
Soviets) are approaching us in quality 
and surpassing us in quantity,” 
Svmington declared 

“In other words, what I predicted 
last vear is now being formally 
acknowledged by this Administration 
as only too true.” 


REP. GEORGE MAHON (D.-Tex.) chairman 
of House Appropriations Subcommittee: 
“Grave concern” over U. S. missile position. 
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Ramo-Wooldridge, ARDC Groups 


Act as Missile System Managers 


Los Angeles—Western Development 
Division of the Air Research and Devel- 
opment Command, the Special Aircraft 
Project Office of Air Materiel Command 
and the Guided Missile Division of 
Ramo-W ooldridge Corp. act as an entity 
here to function as weapon system man- 
ers for the Air Force guided missile 
program. 

Western Development Division is 
composed of about 100 USAF officers, 
commanded by Maj. B. A. Schriever. 
All but four or five of these USAF 
officers hold engineering degrees with 
a high percentage of masters degrees 
and a few Ph.Ds. They wear civilian 
clothes and occupy the same facilities 
as the Ramo-Wooldridge Corp. Guided 
Missile Division near Los Angeles In- 
ternational Airport. 

Although Western Development 
Division i, part of ARDC it has au- 
thority to operate independently on 
whatever missile programs are within 
its jurisdiction and does not require 
ARDC approval. for its actions. 

Special Aircraft Project Office holds 
a similar position within Air Materiel 
Command. It too can sign its own 
chits where official Government con- 
tracts are needed. It does not need 


AMC approval for its actions and it 
has authority to sign contracts with 
contractors for whatever hardware is 


considered necessary for the missile 
projects under Western Development 
Division jurisdiction. 


Scientists Available 


Ramo-W ooldridge Corp. Guided Mis- 
sile Division provides a staff of tech- 
nicians and scientists who are available 
to missile contractors for guidance and 
assistance in development of specific 
missile programs. Western Develop- 
ment Division’s feeling is that the 
Ramo-Wooldridge _ staff's capabilities 
can be applied particularly where con- 
tractors are venturing into new fields 
and do not have their own staff or 
facilities to cope with new types of 
problems. 

Ramo-Wooldridge Corp.’s position 
in Western Development Division and 
the USAF missile program has been a 
source of friction with aircraft firms 
holding missile contracts. The aircraft 
firms have been reluctant to divulge 
their technical data to Ramo-Wooldridge 
personnel on the grounds that the cor- 
poration is also a competitor in the 
missile and avionics fields. 

Some major missile contractors feel 
ARDC is putting them at a competitive 
disadvantage in forcing them to pass 
on technical data to another firm that 


is also manufacturing the same type of 
cquipment. 

These three units—Western Develop- 
ment Division, Special Aircraft Projects 
Office and Ramo-Wooldridge’s guided 
missile division—operate as a_ unified 
command, with WDD operating as 
weapons system manager, SAPO han- 
dling the contracts and Ramo-Wool- 
dridge furnishing technical assistance 
and evaluation when needed. 


Six-to-One Ratio 

Within Western Development there 
is a ratio of about six technical people 
to one administrative officer. Among 
the technical people are specialists in 
weapon systems development, opera- 
tional suitability and planning. 

When Western Development Divi- 
sion was organized, ARDC _ looked 
around for an organization that had the 


scientific and technical staff to supple- 
ment the military management of the 
missile program. ARDC conducted a 
survey of potential supplicrs of this 
type of talent and picked Ramo-Wool 
dridge’s Guided Missile Division. 

Overall, the trio of WD, SAPO, and 
Ramo-W ooldridge act as weapon sys 
tem contractors to USAF headquarters. 
USAF tells them what it wants in the 
way of operational missiles. Western 
Development Division devides what 
form the necessary development will 
take. SAPO lets contracts for develop- 
ment of the necessary hardware and 
Ramo-W ooldridge does technical evalu- 
ation of contractor proposals, provides 
technical assistance and helps get the 
job done. This arrangement has evolved 
from Western Development Division's 
original function of simply riding herd 
on ARDC contracts on the West 
Coast. 

Its first main set of contracts involved 
the Convair Atlas intercontinental bal 
listic missile program and was later ex- 
tended to include the intermediate- 
range ballistic missile. 


Ramo-W ooldridge Plans New Plant 
To Step Up Avionic Production 


Los Angeles—In a move to establish 
itself as a major producer of avionic 
equipment, Ramo-Wooldridge Corp. 
last week announced plans for the con- 
struction of a full-scale manufacturing 
plant near Littleton, Colo., southeast of 
Denver. The plant will be located on a 
640-acre site on which the company al- 
ready had taken option (AW Jan. 16, 
p. 107). 

The step, Ramo-Wooldridge officials 
hope, will balance the company research 
and development activity (its major 
field at the moment) with its full pro- 
duction capability. Its present facilities 
are engaged only in pilot-line produc- 
tion of avionic devices. 

Ground for a 172,000-sq. ft. manu- 
facturing building will be broken this 
spring. It probably will require another 
vear-and-a-half for the structure to be 
completed, tooled up and ready for pro- 
duction, 

The plant is laid out to expand in 
three directions, and the new building 
will occupy only a small portion of the 
640 acres. There are no present plans, 
however, for additional buildings. 

No specific articles are now planned 
for manufacture in the new facility, but 
original production generally will be 
avionic systems for the military, includ- 
ing aircraft fire control systems, radar 
systems, electronic computers and ad- 
vanced communications equipment. 

The company also wants its commer- 
cial manufacturing business to develop 


as quickly as possible, but it is unlikely 
that commercial products will be pro- 
duced at the new plant during its early 
stages of operation. Later, Ramo- 
Wooldridge expects to produce auto- 
mation and data processing equipment 
for commercial applications. 

The plant, a one-story building, will 
include machine shops, a sheet metal 
shop, metal process facilities, extensive 
assembly lines, environmental test and 
inspection facilities, storerooms and 
office space. 

If the full capacity of the new plant 
is used, about 1,500 people will be em- 
ploved, with annual sales expected to 
run around $25 million, 

Along with manufacturing personnel, 
there will be a need for at least a small 
permanent engineering staff at the new 
site. This force will be supplemented 
by members of the Los Angeles engi- 
neering staff. 

In keeping with the Government's 
dispersal policy, Ramo-Wooldridge de- 
cided not to locate the new plant on 
the West Coast. Denver was selected 
because of its relatively convenient 
proximity to Los Angeles by air, an 
important consideration in providing 
the necessarv close liaison between re- 
search and development and manufac- 
turing. 

Another reason for selection of the 
Denver site is that there are skills and 
talents available there for the type of 
manufacturing the company will do. 
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New Launcher Weds Regulus, Catapult 


lightweight 


The seaworthiness and adaptability of the 
Chance Vought Regulus, Navy’s first oper- 
ational surface-to-surface guided missile, has 
been increased by the development of a 
lightweight that permits 
catapult launchings and does away with the 
cumbersome equipment previously required. 

The three-wheeled fabricated 
fiom steel tubing and shown in pictures 
above and right during tests aboard the USS 
Hancock, weighs just one-twentieth as much 
as the portable launching platform and Jato 
bottles required for earlier carrier launch- 


launcher-dolly 


launcher, 


ings. 

The aboard the 
launcher-dollies ashore the 
carrier's hangar deck. When ready for use, 
the dolly is wheeled to the carrier deck and 
hooked up to the steam catapult, ready for 
launching. At the end of the catapult run, 
the Regulus takes to the and the 
launcher is jettisoned into the sea. Detail 
design on the cart was begun by Chance 


be loaded 
and stowed on 


missiles can 


air, 


Vought last spring 

The design of the itself 
first conceived by Chance Vought in 1947, 
re 


was 


Regulus 


versions eventually evolved—a 


test and training missile with a 


and two 
coverable 
retractable landing gear and a non-recover- 
able tactical missile. 

It has been launched successfully from 
the decks of cruisers, carriers and small 
surface ships, from shore launchers and 
from submarines. 
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dolly-launcher, is moved up to steam catapult for test firing from deck of the USS Hancock. 


WITH STEAM licking up from the hidden catapult, Regulus and laurcher begin their run. 


par 


es t 


o launch Regulus and eject launcher into sea. 
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Vought's Team: 


The Old 
Meets the New 


Chance Vought’s new FS8U Crusader 
(foreground above), which promises to be- 
come the Navy's frontline fighter, flies im 
formation with the earlier F7U Cutlass. The 
1,000 mph.-plus Crusader is now in produc- 
tion at the Vought plant in Dallas and is 
scheduled to reach the fleet on an opera- 
tional basis sometime next year. The Cutlass 
entered the fleet late last year after a long 
series of delays. At right, the F8U in back- 
ground is forced to lower its landing gear 
to hold the formation. The Crusader is 
powered by a Pratt & Whitney J57-P4 
turbojet engine with afterburner; the Cut- 
lass by two Westinghouse J46-WE-8 turbo- 
jets. 





IBM Radar Bombing 
System for B-52s 


The USAF’s newest radar bombing 
and navigation system (the MA-2) for 
use on the Boeing B-52 was partially 
unveiled last week by International 
Business Machines Corp., producer of 
the system. 

The system weighs 1,457 Ib., occu- 
pies 30 cu. ft., and will cost approxi- 
mately $300,000 (including _ installa- 
tions costs) when it reaches the full- 
production stage. 

The MA-2, called BRANE (Bomb- 
ing Radar Navigaticn Equipment), is 
said to have “unprecedented reliabil- 
ity.” 

The contract for the system was 
awarded to IBM in 1951, about the 
time that the Air Force was experienc- 
ing considerable reliability problems 
with the K-bombing system used in the 
B-36 and B-47. This difficulty explains 


30 


the emphasis on reliability in the MA-2 
design. 

The system employs a bombing radar 
system, developed and produced by 
Raytheon Manufacturing Co., together 
with an optical bombsight. 

I'he bombing navigation computer 
employed by IBM is basically an analog- 
type device, although the system does 
employ “some digital pulse-counting 
techniques,” a company spokesman 
said. 

In answer to an AviaTION WEEK 
question, an IBM spokesman said the 
“system at the present time does not 
use inertial guidance techniques.” 

The MA-2 marks IBM's first entry 
into the field of complex airborne bomb- 
ing systems, although the firm is a ma- 
jor supplier of digital computers for use 
in the air defense SAGE system. 

The MA-2 bombing-navigation sys- 
tem is based on an original Air Force 
sponsored study contract with the Per- 


kin-Elmer Co. 


Douglas Announces 
Larger DC-8 Version 


Douglas Aircraft Co. last week an- 
nounced details of a larger, longer-range 
version of its DC-8 jet transport, some 
of which probably will be powered by 


Rolls-Royce Conway bypass engine. 

The aircraft, which will be offered for 
both domestic and international use 
and apparently was designed to meet 
the challenge of Boeing’s interconti- 
nental version of the 707 (AW Dec. 
12, p. 7), will have a normal cruising 
speed of 550 mph., a top cruising speed 
of 589 mph. and a maximum range of 
6,720 statute miles. 

Its wingspan has been increased five 
ft. to 139 ft., nine inches and its length 
by 100 inches to 148 ft., 10 inches. 

Douglas said airline customers can 
choose their powerplants from among 
Pratt & Whitney's J57 and J75 and the 
Conway bypass. 
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Strongest Statement Yet: 





White Warns of Red R&D, Production 


Cincinnati—Sovict Russia not only 
is “making scientific and technological 
dvances at a faster rate” than the 
United States, she also 1s “beating us at 
our own game—production,” Gen. 
Thomas D. White, U.S. Air Force Vice 
Chief of Staff, said at the opening of 
Electric Co’s engine 
tacilities here 


General new jet 
Gen. White's speech was the sharp- 
from either a military 
ivilian leader on Russia's progress 


; 


( warning vet 

the race for superior airpower. It 
itter USAI sec 
tary Donald Quarles spoke in Texas 
tech- 


ime only a few days 


ninimizing the importance of 
nological developments 
White said the Russians have 
e “‘Halved our lead-time on the heavy 
ict bomber.” 
® Developed a “lead-time considerably 
“all other aircraft.” 
e Put not one but several projects on 
indicating “‘a tremendous 
capacity for research and development.” 
lo help meet this challenge, Ameri 
can industry must volunteer to do more 
research and development on its own, 
Gen. White said. 
e “Almost closed the airpower gap” with 
than remarkable” progress im 
four areas where they once were at a 
disadvantage—“the Soviet war-ravaged 
economy right after World War II, 
their production base, their technology 
and the resources readily available to 
them.” 


Elusive R&D Dollar 


“It is useless to debate whether or 
not their production engineering is as 
sophisticated as ours,” Gen. White said. 
“The fact is that they have been and 
ire outproducing us in all categories 
but medium bombers.” 

I'he speech delivered by Gen. White 
originally was written for USAF Chief 
of Staff Gen. Nathan F. Twining. Gen. 
White gave it when othcr commitments 
kept the Chief of Staff at his office in 
Washington. 

Although Gen. White did not men- 
tion Russia’s work on missiles, he dealt 
it length with research and develop- 
ment generally, pointing out that it is 
“a business in which failure is routine 
and success extraordinary.” 

“The taxpayer and the legislator 
quite understandably prefer to see our 
national income spent on success, not 
failure,” he said. “This makes the re 
search and development dollar hard to 
get.” 

This statement came shortly after 
Trevor Gardner, Assistant Secretary of 
the Air Force for Research and De- 


Gen 


less than ours” on 


1 crash basis,” 


~ more 
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GEN. THOMAS D. WHITE 


velopment, resigned as the climax to 

his unsuccessful fight for more research 

and development funds (AW Feb. 13, 
i | 

p 25). 


Gardner's Fight Recalled 


Although Gardner's fight with USAI 
Secretary Quarles and Defense Secre- 
tary Charles E. Wilson has been inter- 
preted widely as a battle over funds for 
missile research, Gardner himself made 
it clear that he had sought funds for 
research in a wide variety of fields re- 
lated to aerial weapon systems 

Gen. White limited specific com- 
ment on air weapons to the latest ones 
actually “in the Soviet arsenal.” He 
said: 

e “They now have a swept-wing heav, 
jet bomber, the Bison. In many 
respects it equals our new B-52, which 
is the best that American technology 
has yet been able to produce.” 

e “They have a long-range turboprop 
bomber, the Bear. The Bear is their 
longest-range airplane, comparable to 
our B-36. The B-36 is gradually moving 
into retirement.” 

e “The Soviets also have a medium jet 
bomber very similar to our B-47. We 
still have a big lead on them in medium 
jet bombers.” 

e “They have several thousand fighters 
which are better than our F-86s and 
F-84s. They also are producing newer 
fighters which compare to our F-100.” 


‘Approaching in Quality’ 


“T could go on and on,” Gen. White 


said. “In airplane after airplane they 


are approaching us in quality and sur- 


passing us in quantity. 
“During the last few decades, we 
Americans have had a talent in which 


we reigned supreme,” he said. “I refer 
to our talent for production—mass pro- 


When challenged by 


h IVC 


duction 


iggrTcs- 
SOTS, Wé ilways depended upon 


our mass production methods to bail 
us out 
“Here is the 


the Soviets arc presently beating us at 


irca of deep concem 


our own game prod tion 

Of course we in outproduce¢ 
the Communists Gen. White 
ibout that. 


production potential not the 


falling behing 


S ud 
Our 


reason 


“There is no doubt 


we aic 


Reason for Lag 


“One of the reasons that we are drop- 
ping behind is that the ¢ 
making scientific 
vances at a faster rate than we are 

The fact that Russia 
one but several projects on a crash basis 


mmunists are 
ind technological ad 
can put not 
indicates a tremendous capacity for re- 
search and development,” Gen. White 
said, but it also “indicates a disregard 
for cost and for safety factors, and a 
willingness to gamble.” 

Che Russians “achieved their gains m 
weapons by exerting the iron rule of a 
ruthless dictatorship,” White said 
—directing “bright young Soviets” into 
and technical careers “by no 
choice of their own,” making them 
build “trucks instead of automobiles, 
submarines instead of commercial ves- 
sels, bombers at the cost of refrigerators 
and radar instead of television.” 

“Every action and decision affecting 
research, development or production of 
anything is made by the dictatorship,” 
he said. “By quotas, schedules, norms 
and plans, the Soviet government con 
trols everything right down to the last 
nut and bolt.” 


Gen 


scientific 


‘Everybody's Business’ 


lo win the competition with the 
Soviet system, Gen. White said, “we 
must realize that the defense of this na 
tion is everybody's business—not just 
our own government's. That is both 
the price and the privilege of democ- 
racy. 

“The products of American capital- 
ism—our great corporations—must ac- 
cept, along with their comparative free- 
dom of action, their share of our 
national responsibility to provide our 
own defense.” 

Force levels, numbers of aircraft and 
weapons “are necessarily decided by our 
political and military leaders,” Gen. 
White said—and “no one could expect 
our private industries to seize the initi- 
ative m production.” 

Instead, he said, “our great corpora- 
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tions can best volunteer increased ef- 
forts to the area of research and devel- 
opment.” 

In addition to the fact that “the re- 
search and development dollar (is) hard 
to get,’” Gen. White listed these reasons 
why industry must devote ever increas- 
ing efforts to research: 

e “Research, especially basic research, 
is best accomplished by unfettered initi- 
ative working in an environment of 
complete freedom. Governmental proj- 
ects are accountable to too many people 
to be able to operate in a completely 
free environment.” 

e “If our Government paid for, and 
therefore controlled, all the research 
necessary to keep us ahead, there would 
be little difference between our Govern- 
ment and that of the Soviet Union. 
Private initiative would become stifled, 
as it is in Russia.” 


This, he said, leaves large corpora-— 


tions with three alternatives: 

e “They can sit back and wait for Gov- 
ernment research and development 
money to come their way. This would 
eventually allow the Communists to get 
so far ahead of us that our nation would 
lose its freedom of action.” 

¢“Our Government, in desperation 


and emergency, could step in and con- 
trol the research and development and 
all the other activities of our industries. 
This, of course, would be similar to the 
very way of our life we are trying to de 
fend against.” 

e “Our industries can roll up their 
sleeves and pitch in even harder to add 
to governmental sponsored efforts to 
keep us ahead technologically. Only in 
this way can we keep the U. S. ahead in 
the air and able to prevent war by being 
able to win one. 

“This leaves little choice,” Gen. 
White said, and “our leading industries” 
are accepting the third alternative. 

Even so, he said, “In my opinion, 
privately sponsored research and devel- 
opment is far from sufficient yet.” Sev- 
eral companies, Gen. White said, are 
“making moves in the right direction— 
among them General Electric.” 

He said the “evidence of scientific 
ingenuity and progress” in GE’s new 
jet engine facility and the research ef- 
forts of other companies are “the re- 
sults of patriotism and good business.” 

“It is good business to survive,” Gen. 
White said, “and I am convinced that 
our survival depends on our technologi- 
cal progress.” 


Renegotiation Denies Net Worth 


Wahington—The Renegotiation 
Board has denied that return on net 
worth is a compelling factor in its de- 
cisions ordering defense industries to 
make refunds on Government con- 
tracts. 

Although the announcement did not 
mention the aircraft industry or Boeing 
Airplane Co. specifically, it clearly was 
a reply to Boeing’s contention that the 
Board placed too much emphasis on 
net worth (AW Jan. 23, p. 30). Boeing 
has appealed a Board determination 
that it must refund $9,822,340 as ex- 
cess profit on 1952 earnings. 

The Board declared it “does not re- 
gard any particular rate of return on 
net worth or capital employed as exces- 
sive per se. 

It said it “does not attempt to equal- 
ize its determinations respecting the 
members of any given industry from the 
standpoint of return on net worth or 
capital employed, inasmuch as_re- 
negotiation obviously is not a rate-mak- 
ing process. 

The Board does not place special 
emphasis on the net worth and capital 
employed factor as distinguished from 
the other statutory factors.” 


Boeing's Case 

In the Boeing case, a company 
spokesman declared that return on net 
worth “was the controlling factor” in 
that case. He argued that it did not 
“measure reasonableness of the price.” 
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lo this, the Board replied: 

“The Board desires to re-emphasize 
the fact that reasonable ne are 
determined in every case by an over-all 
evaluation of all the statutory factors, 
and not by the application of any fixed 
formula with respect to rate of profit 
on sales or rate of return on net worth 
or capital employed, or any other 
formula. 


Government Assistance 


“That is not to say, however, that 
the return on net worth can properly 
be ignored in an appropriate case.” 

The Board then declared that the 
relationship of profit to capital and net 
worth is “one of the considerations.” 
It added that it realizes enough profit 
must be retained to provide an incen- 
tive for investment. 

Turning closer to the aircraft in- 
dustry, the statement then pointed to 
the regulations on contractors who re- 
ceive financial assistance from the Gov- 
ernment. 

These say the policy is to give more 
favorable consideration to manufac- 
turers who utilize their own financing, 
because when capital is supplied by the 
customer, the contractor’s contribution 
tends to be that of management only. 


Increased Returns 


An — of this, the Board says, 
c 


“is to be found in a case where an 
increase in Government-furnished facili- 


ties enables a contractor to achieve sub- 
stantially expanded volume for defense 
purposes. 

“In such a case there will often be a 
significant increase in contractor’s rate 
of return on net worth over the im- 
mediately preceding years, which gener- 
ally will evidence in a concrete way the 
effect of increased volume and increased 
Government assistance 

“Certainly the Board must consider 
this fact, together with all other rele 
vant factors, in determining whether 
contractor's profit on the expanded re- 
negotiable sales bears a reasonable rela- 
tionship to the expanded volume.” 


SAC Still Reds’ Major 


Deterrent, LeMay Says 


Washington—The fact that the Com- 
munists have broken the American 
monopoly on long-range nuclear air 
power does not detract from the deter- 
rent value of our own Strategic Air 
Command, in the opinion of its chief, 
USAF Gen. Curtis E. LeMay. 

Gen. LeMay told a Washington 
audience that he does not expect an at- 
tack on the United States so long as 
his command can promise disaster to 
the enemy. 

“As long as a potential aggressor is 
convinced of this,” he said, “I do not 
think we have to worry about a major 
war. Our main job is to keep him con- 
vinced.”” 

The Strategic Air Command com- 
mander made these three claims for 
his airmen: 

e They can find their targets with cer- 
tainty. By celestial navigation, they can 
fly to within 15 miles of any spot on 
earth and from there find their precise 
target by radar. 

e They can destroy a specific target. On 
practice missions the target is not al- 
ways a city but often a specific corner 
of a building. 

e They can get home from the target 
with odds at least as good as in World 
War II, when the losses were less 
than 2%. 

If SAC’s deterrent power fails to pre- 
vent an assault, Gen. LeMay declared, 
an instant and sustained counterpunch 
by his aircraft would knock out the foe’s 
airpower. 

This would include bases, bombers 
and fighters, weapons stockpiles, fuel 
supplies and possibly his entire indus- 
trial system. 

The general emphasized that the 
“force-in-being” concept was forced on 
the U. S. by public opinion and recent 
scientific advances. 

He said pilotless long-range bombers 
are coming, along with the guided mis- 
sile, but until they are here SAC will 
depend on bombers and crews of the 
type in use today. 


AVIATION WEEK, February 20, 1956 





5 


CUTAWAY model of General Electric’s proposed altitude engine wind tunnel shows: 
(1) air supply powerplant, (2) air headers, (3) air heater, (4) two test sections and (5) test 
section exhaust silencer. The tunnel will be completed next year. 


GE’s Aireraft Turbine Division 


To Install Mach 3.5 Wind Tunnel 


Cincinnati—General Electric's Aircraft 
Gas Turbine Division has announced 
plans to add a $20 million engine wind 
tunnel to facilities already valued at 
$100 million. 

The new facility will test 
three times more powerful than the 
present 10,000-15,000 Ib. thrust level at 
inlet conditions of Mach 3.5 and 60,- 
000 ft. Construction is expected to be- 
gin early this spring and completion is 
scheduled for 1958. 

Aside from the usual uses, General 
Electric feels the tunnel will: 
© Protect its advanced engine’s altitude 
performance guarantees. 

e Check the mechanical strength of vari- 
ous engine components during altitude 
operation. 


engines 


Flow Simulation 


The wind tunnel will be made up of 
an 80,000 kilowatt powerplant driving 
section, an air pre-heater (or cooler) and 
two alternate test sections, each fol- 
lowed by exhaust silencers. The engine 
test sections will be altitude cells, 15 ft. 
in diameter. These will simulate the 
altitude pressures along the engine but 
not the flows. 

The flows will be simulated at the 
engine inlets by a much smaller diam- 
eter nozzle, which will duct the super- 
sonic flow to the engine: inlet. Or, 
more realistically the supersonic flow 
can be directed in special tests to the 
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inlet of a particular aircraft’s induction 
system. This will allow researchers to 
observe in a single test the effect of the 
duct upon the engine. On larger en- 
gines the ducting must be direct con- 
nected, but, on smaller engines, the 
test set-up may be of the semi free-jet 
type, where a gap is left between the 
end of the supersonic nozzle and the 
engine inlet. 

Although the facility will not be large 
enough to fully simulate a podded en 
gine flying supersonically at altitude, 
provision for variable nozzle throat and 
angle of approach te the engine inlet 
will allow GE to fly engines from sea- 
level to altitude and back and even air- 
start the engine (by windmilling) in case 
of altitude blow-out. 

An important use of the cell, accord- 
ing to E. E. Stoeckly, manager of de- 
velopment facilities, is to permit GE to 
evaluate whether their engines are get- 
ting proper ducting from the airframe 
designer. 

He denied, however, that General 
Electric had any intention of designing 
its own ducts. 


Other Additions 


Tentative future plans for the facility 
include adding a suction powerplant at 
the exhaust end of the system to in- 
crease its ability to do semi-free-jet test- 
ing, especially on the smaller engines. 

Other additions to the Evendale 


(Cincinnati) development facilities, 
most of which just been com 
pleted and were exhibited to the visit 
ing military and airf1 prospective 
customers, were 
e IBM 704 digital computer installa 
tion for paper analysis for advanced en 
gine designs. The computing center is 
claborately wired into direct hook-up 
with other GE 
utilization 
© Magnetic tape data reduction center 
for analysis of high-frequency phe 
nomena, particularly blade and bucket 
vibration. GE apparently has devel 
oped skill in instrumenting and taking 
data off the rotating parts of their en 
gines 
rhe, 


drilling 


have 


inc 


plants for maximum 


this by delicate 
insert thermo 
couples and strain gauges which are 
wired to silver-graphite multiple slip 
rings, which, in turn, transmit the data 
to 28 channel tape recorders. By fre 
play back data 
enter, GI 


mong th« 


accomplish 
operations to 


quency analysis of the 
in its data reduction 
pinpoint troublemakers 
ompressor and turbine blading 

@ Electro-mechanical and hydraulic se« 
controls in 
which ai 


can 


tion which develops engine 
much the manner in 
frame manufacturers have been develop 


ing flight The section 


Salnc 


controls 


planned around a central analog com 


puting station equipped with Goodyear 
ind Electronic Associates units. Actual 
control parts, umplifiers and 
ictuators can be tied in with the cen 
trally-located analog computer to run 
the GE-designed simulator 
(mainly a rotating rpm) 
and the engine “flown” from the com 
puting cente! 

Missing control parts during early de 
sign stages can be simulated by the 
malog computer 

Thus, the whole controls part of the 
building can be wired into one building 
wide “breadboarding”’ of the system un 
der development and each group of en 
gineers can see how their units are fit 
ting into the desired dynamics of the 
complete system. 

e Major engine components test section 
where air-flow up to 100 Ibs. per second 
generated by a 27,000 hp. power sta 
tion is used to create altitude or internal 
series of com- 


SCTISOTS 


enginc 


mass to give 


engine conditions in a 
pressor, turbine and combustion test fa- 
cilities 
@ Materials laboratory in which GE is 
working at solutions to the ever-present 
problems of how to get the metals and 
plastics (and the ways of fabricating 
them) which will allow the gas turbine 
to live up to its expectations. 
e Fuels laboratory where GE claims it 
is independently developing some new 
high BTU per Ib. fuels. 

Little additional news of the GE 
powerplant for the Vanguard satellite 
project was officially released. 
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MODIFIED CH-1 helicopter with boundary-layer-control system on main rotors leads a Cessna 319A used in earlier boundary-layer studies. 


Boundary-Layer-Control System 
For Helicopters Tested by Cessna 


A boundary layer control system for 
helicopters that promises a substantial 
performance breakthrough for rotary 
wing aircraft has been successfully flight 
tested by Cessna Aircraft Co., Wichita, 
Kans. 

rhe program, which involved a modi- 
fied Cessna CH-1 helicopter, is the first 
successful application of boundary layer 
contro] to this class aircraft. It was the 
culmination of three years of study by 
the Air Branch, Office of Naval Re- 
search, and the Army’s Transportation 
Corps. 

Cessna officials refused to comment 
on the performance gains recorded dur- 
ing the trials except to say that “all con- 
cerned were extremely pleased with the 
results.”” It is believed that the CH-1, 
certificated by Civil Aeronautics Admin- 
istration for a top speed of 122 mph., 
achieved considerably higher speeds 
with the boundary layer control system 
in action. 

First flight by the modified CH-1 was 
made last June 30 at Wichita, and this 
phase of test program was concluded 
last month. It involved several flights 
to 10,000 ft. Cessna said that the Office 
of Naval Research chose the CH-1 be- 
cause of its high installed horsepower 
and aerodynamic cleanliness. 


Delays Blade Stall 

Basically the system is designed to de- 
lay the onset of retreating rotor blade 
stall which has been a major factor in 
achieving high forward speeds in heli- 
copters. 

Use of boundary layer control permits 
the retreating blades to attain higher 
lift coefficients at higher than normal 
speeds. 

Developed by Cessna as a result of 
wind tunnel trials at the University of 
Wichita, the system installed in the 
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CH-1 test vehicle has an air pump in- 
stalled in the right front seat in the 
cabin acting as an exhauster. The pump 
sucks air into the copter blades through 
slots in the upper rotor surfaces, through 
the blade interior to the airtight hub 
where a combination cycling valve and 
transfer chamber permits entrance of 
the air into the exhauster from which 
it is vented overboard on the left side 
of the copter just behind the cabin door. 


Boundary Layer Operation 

The cycling valve applies suction to 
the blade slots only over that portion of 
the rotor azimuth where blade stall is 
likely to occur. 


The exhauster receives its power by 
means of a pulley on the drive shaft of 
the CH-l’s 260-hp. Continental FS- 
O470-A engine. ‘The drive shaft con- 
nects a Gilmer timing belt and a driven 
pulley incorporating a hydraulically ac- 
tuated clutch. The pilot can engage or 
disengage the boundary layer control 
system in flight at will by means of a 
valve in the cockpit. 

The special main rotor blades were 
designed and built by Prewitt Aircraft 
Co., Clifton Heights, Pa. They consist 
of steel-D-sections comprising the lead 
ing edges with bonded honevcomb sex 
tions forming the top and bottom 
surfaces of the airfoil afterbod: 

Cessna’s_ previous experiencc 
boundary layer control has been 
fixed wing aircraft. Several years ago it 
installed a sucking air system in a modi- 
fied L-19 liaison plane which incorpo- 
rated two axial-flow fans in the wings. 


with 
with 


Profit Probe Aim: ‘Total Picture’ 


Washington—The House Armed Serv- 
ices Investigating Subcommittee’s hear- 
ings on aircraft industry profits will give 
“the total picture of all procurement 
for the Navy and Air Force” and “the 
total picture of industry,” and will not 
be “a partial inquiry,” Chairman Ed- 
ward Hebert (D.-La.) has assured. 

“There has for some time been an 
clement of mystery about this subject 
simply because the whole story has not 
been told,” Rep. Hebert said. 

“There has been suggestion of ex- 
cessive profits, of unfortunate or inop- 
portune contracts; there have been fail- 
ures ascribed to a multiplicity of things. 
But failures must be measured against 
the successes.” 

President J. L. Atwood of North 
American Aviation, Inc., the first wit- 
ness, agreed that “insofar as security 
requirements permit, the American 
people should have the facts about mili- 
tary procurement at all times.” He 
said he hoped his company could “con- 


tribute in a constructive way.” 

Rep. Hebert stressed that the hear- 
ings are “not a punitive expedition.” He 
said the objective is to “consider the 
total picture as it is disclosed by the 
companies from their own books and 
by their own officials.” 

Glenn L. Martin Co. was scheduled 
to be the second of the 15 major air- 
frame manufacturers asked to testify. 
The investigation is covering cost fig- 
ures, profits and production schedules 
from 1952 to August of 1955. The 
Renegotiation Board has reviewed con- 
tracts covering earlier periods. 

Rep. Hebert said the subcommittee 
does not “intend by suggestion or in- 
uendo to indicate from our inquiry that 
there has been any wrongdoing, nor by 
the order of appearance of the compa- 
nies, that any company is the target of 
the subcommittee’s inquiry.” 


Picture Credits 
27—Wide World 
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NOW, A HIGH SPEED 
POSITIVE DISPLACEMENT 


COMPRESSOR 


Stratos’ positive displacement compressor is ideally suited for pumping 
gases against high pressure ratio heads at relatively low flow — volumes 
such as are involved in freon refrigeration systems for transport air- 
craft. Compression ratio is built in, avoiding backflow compression, 
and is independent of speed. The compressor is surge free and simple 
in construction, requiring no complex valving or control systems. It 
can operate at high speed — up to 40,000 rpm -- keeping unit and 
drive, size and weight down. Drive can be hermetically sealed electric, 
turbine, hydraulic or direct from an engine. 





Two helical lobe rotors trap the entering gas, compress it in a confined 
area and deliver it to an exit port at the design pressure. The rotors are 
of a patented design, with a unique form already proved in a variety 
of industrial and aircraft applications. 

Stratos currently is developing freon refrigeration systems, incor- 
porating this compressor, for use in large transport aircraft. Other 
applications — such as pressurizing of high altitude aircraft — are being 
developed. 

For further information on this interesting development in compressors 
write to: 


“STRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
Main Piant: Bay Shore, L. |., N. Y * Western Branch: 1800 Rosecrans Ave., Manhattan 
Beach, Calif. * West Coast Office: 1355 Westwood Bivd., Los Angeles, Calif 


»» WHERE THE FUTURE !S MEASURED IN LIGHT-YEARS! 
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On highways and skyways..:. 


To the leading builders of automobiles and aircraft, Kelsey-Hayes is a 
major source of vital parts. The large resources of Kelsey-Hayes 
make possible wide diversification, such as automobile wheels, 
brakes and brake drums, to name but a few. Equally 
important, in the aviation field, Kelsey-Hayes supplies engine 


components, assemblies and many other vital products. 


KELSEY-HAYES 


Kelsey-Hayes Wheel Co., Detroit 32, Mich. * Major Supplier to the Automotive, Aviation and Agricultural Industries 


TEN PLANTS / Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada © Davenport, lowa 
(French & Hecht Farm Implement and Wheel Division) © Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 
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XV-3 Converts 
In Ground Test 


Bell’s XV-3 rotor-type convertiplane has 
successfully completed tie-down test stand 
conversions from helicopter to fixed-wing 
configuration and back again up through the 
maximum rpm. range. Sequence photo- 
graphs beginning at top left show a typical 
test Other 


landing-gear drop tests have been performed 


run. component testing and 
since the Army convertiplane completed its 
helicopter flight test last summer (AW Aug. 
29, p. 12) at Bell Aircraft Corp.'s Texas 
Division in Fort Worth. 





AVIATION WEEK, February 20, 1956 





ROTORS, at right, near end of transition from vertical to horizontal. At left, the XV-3 as it will appear in horizontal flight. 


At right, rotors swing forward in move to horizontal 
























: i is 
TILTING ROTORS of XV-3 approach 45-degree angle and halfway mark in conversion. 
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IN U.S. NAVY'S FIRST GUIDED MISSILE SHIP 


USS BOSTON, first of the U.S. Navy's guided missile cruisers, 
highlights another important advance in the continuing program of 
guidance systems development in progress at Reeves 

for the U.S. Navy Bureau of Ordnance. 


Equipment installed in the USS BOSTON, born of successful experience 

with previous Reeves installations in USS MISSISSIPPI and USS NORTON SOUND, 
permits a new high degree of continuous precision control 

of the ship-to-air missile flight path right up to the moment of impact. 


Reeves’ work with the U.S. Navy and U.S. Air Force goes back to the 

earliest stages of their successful missile guidance programs 

If you are concerned with the placing of prime or sub-contracts in the fields of 
missile or aircraft guidance, radar, gunfire control, servo-mechanisms 

or computer systems of any type, you should investigate Reeves’ exceptional 
... and thoroughly experienced . . . research, engineering and 

manufacturing facilities. 


REEVES COMMAND GUIDANCE SYSTEMS 


REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corporation of America 
215 East 9lst St., New York 28, N. Y. 





First U.S. Bi-Directional System 
Will Begin Operation in November 


By Glenn Garrison 


New York—The nation’s first bi- 
directional instrument runwa\ 1S 
scheduled to be in operation at New 
York International Airport by the end 
of November, according to the Civil 
Aeronautics Administration. 

Installation of an Instrument Land- 
ing System at the northeast end of 
Idlewild’s Runway 4-22 will begin in 
carly summer, and a second approach 
light system subsequently will be added 
to the ILS. 

Equipping both ends of the runway 
with ILS will improve the airport's 
IFR landing capacity and, by reducing 
the need for circling approaches, should 
also ease the airport noise problem. 
In 1955, bi-directional instrumentation 
for Idlewild’s instrument runway would 
have allowed an estimated 1,350 land- 
ings that were not made possible by 
the single ILS. 

Although New York International 
will be the first to receive additional 
ILS, Newark Airport’s installation will 
begin shortly afterwards if CAA budget 
plans permit. LaGuardia, third airport 
in the New York regional system, may 
have a bi-directional instrument run- 
way eventually, but its prospects now 
seem obscure. (CAA officially § will 
discuss only the Idlewild installation, 
the only one mentioned in the present 
budget.) 


Second ILS Criteria 

All three New York airports meet the 
criteria for second ILS consideration set 
by CAA Airway Planning Standard No. 
1, which requires “that the velocity and 
direction of low visibility winds are 
such that a second ILS would permit 
700 or more annual instrument ap- 
seca 3 which otherwise could not 
ave been made.” Among them, the 
New York airports could have accom- 
modated almost 5,000 additional IFR 
landings in 1955 by using bi-directional 
approaches, according to Port of New 
York Authority estimates. 

The efforts to acquire second ILS 
installations in the New York complex 
began in 1951, after the CAA’s First 
Region and the Port Authority com- 
pleted a joint study of air trafic flow 
through New York. Both agencies 
agreed that the installations were 
desirable. It was then up to the Port 
Authority, as operator of the airports, 
to prod the First Region to recom- 
mend the installations and to pry loose 
needed funds. 

From CAA’s standpoint, there were 
other problems, too, that had to be 
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solved before bi-directional approaches 
could be established. 

At New York International, for ex 
ample, CAA delayed action pending 
developments in a second instrument 
runway project planned at that airport. 
CAA wanted to wait and install the 
new ILS at the northeast end of the 
proposed runway, which will be parallel 
to and near the existing 4-22. 

At the moment, however, since the 
second runway seems not to be an im- 
mediate prospect, the second ILS will 
be used for existing Runway 22 and 
will be moved over when the new 
runway is built. 


Reduced Minimums 


Present landing minimums at Idle- 
wild are 200 feet and one-half mile for 
the southwest approach to 4-22, and 
400 feet and one mile for the north- 
east approach, using the “back course” 
of the present ILS (which excludes 
the glide path and approach lights) 
With the new ILS, minimums will be 
200 feet and half a mile for either 
approach. 

The Port Authority already had ac- 
quired the necessary land for the new 
ILS installation. 

Uncertainty about an. obstruction in 
the northeast approach to Runway 4- 
22 at Newark has been a “key obstacle,” 
in CAA’s view, to recommending a 
second ILS at that airport. 

The 288-foot-high “Calco Stack” has 
obstructed the approach since 4-22 was 
opened in 1952, and its removal was 
delayed by long negotiations with the 
cobalt blue manufacturer using the 
site. Lowering the industrial smokestack 
would have created a health hazard, 
while leaving it up prevented even the 
use of pom tes approaches from the 
northeast at Newark. Hence, minimums 
are 200-one half at the southwest end, 
500-one and a half from the northeast. 

Last week, however, workmen re- 
moved the first brick from the stack, 
and it should be down within the next 
two months. The Port Authority, with 
anticipated federal aid, is paying $90,- 
000 for the removal job. 

That problem solved, CAA’s First 
Region has recommended the ILS in- 
stallation to Washington, but national 
CAA won’t savy whether there is an 
item for it in the coming budget. 


LaGuardia Approach Problems 
The LaGuardia instrument approach 

situation is knotty. The southwest, or 

instrumented, end of Runway 4-22 (the 


instrument runways at all three air- 
ports are parallel to one other in the 
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ANGLgear 


The postwar era of progress from 
sonic to supersonic flight has 
produced almost daily changes in 
aircraft technology. The Air- 
borne products illustrated were 
all originated in that era—and 
are continuously being improved 
to keep abreast of these changes. 
Entirely new products are con- 
stantly being developed, too. If 
none of these meets your re- 
| quirements, we can design one 
that does — and we want to. 
Write for our new Aviation Cat- 
alog today. 


<ampoma = 


| CORPORATION 


HILLSIDE 5, NEW JERSEY 
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How to wring water out of thin air... 


Lab test proves water-separator’s effectiveness 


in air conditioning system 


In air conditioning an airplane cabin, com- 
pressed air is cooled by heat exchangers, then 
further cooled by a turbine. However, at low 
temperatures the vapor in the air condenses into 
water droplets. If uncontrolled, these would 
enter the cabin as fog; but the excess water is 
removed by a water-separator. 

The system is simple in principle but efficient 
in operation only when each component is a top 


performer, proved by exhaustive testing under 
flight conditions. And that is exactly what 
happens at AiResearch, where production is 
guided by the finest and most comprehensive 
test facilities of their kind in America. 

You can depend on the systems and com- 
ponents manufactured by AiResearch. 

Qualified engineers in the fields listed below 
are needed now. Write for information. 


CORPORATION 
AiResearch Manufacturing Divisions 


Designers and manufacturers of aircraft systems and components: sermceration systems 
CABIN PRESSURE CONTROLS ~- 


TURBINE MOTORS + GAS TURBINE ENGINES - 


HEAT TRANSFER EQUIPMENT + 


Los Angeles 45, California « Phoenix, Arizona 


PNEUMATIC VALVES AND CONTROLS + 


ELECTRO-MECHANICAL EQUIPMENT - 





TEMPERATURE CONTROLS 
ELECTRONIC COMPUTERS AND CONTROLS 


interest of regional traffic flow) is ob- 
structed, and its minimums are 400 
three quarters, only slightly better than 
the 400-one for the northeast overwater 
approach. 

Installation of a northeast ILS at 
LaGuardia would mean running the 
system out into Rikers Island Channel, 
a passageway for a very few ships each 
week but a hazard which would pre- 
clude lowering the minimums to any 
appreciable degree, even with an ILS 
in operation. The channel would have 
to be relocated if a full-length approach 
light system were installed out from 
the runway. 


More Landings 


Actually, second ILS aside, the Port 
Authority wants CAA to begin im 
mediate installation of 1,000 feet of 
approach lights—as far out as can be 
gone without hitting the channel—to 
improve the operating conditions along 
this approach (AW Dec. 12, p. 83) 
But CAA won't approve this sub 
standard (bv 500 feet) installation. 

As for the second ILS, the CAA 
wants a firm solution to the channel 
problem (relocation or otherwise) from 
the Port Authority before any further 
action is considered. 

It seems quite possible, therefore, 
that two of the airports will be making 
use of bi-directional instrument ap- 
proach systems within the next two 
years but that the third airport will do 
without for quite a while. 

If all three airports are equipped 
with them by 1965, the new ILS’s will 
illow an estimated 6,000 landings dur 
ing that year that otherwise wouldn’t 
be made 


U.S. Civil Aircraft 
Near 58.000 Mark 


Washington—The number of active 
civil aircraft in the United States now 
totals 57,939, according to the Civil 
Acronautics Administration. 

CAA has prepared a new publication, 
“Active U.S. Civil Aircraft bv State 
ind County,” which shows the states 
with the most airplanes are California, 
6.311; Texas, 4,487; Illinois, 3,487: 
New York, 2,926; and Ohio, 2,836. For 
the country as a whole, there is an 
average of one plane to every 2,601 per- 
sons. 

The ratio of planes to population is 
greatest in the six mountain states— 
Nevada, Montana, Wyoming, Idaho, 
Arizona and New Mexico—and in the 
four plains states, South Dakota, North 
Dakota, Nebraska and Kansas. Grant 
Countv, Neb., has the distinction of 
having more planes in relation to popu 
lation than other county in the 
U.S. There are 29 aircraft and 1,057 
people, or one plane to every 36 per- 


sons. 


any\ 
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is our business 


end” 


FUEL FLOWMETER SYSTEMS 


FROM 


q ental 


... first choice for reciprocating, 
turbo-prop and jet engine aircraft 


FROM 


400 to 12,000 PPH 
Fuel Flow Transmitter Model 


6A) for 
engines 


24,000 PPH 
ransmitter Model 


Military Type MA-1) 


bo-prop engines 


MEASURES FLOW FROM 
30 to 300 PPH 


1 for en- 


gines up to 400 h.p. on execu- 


Fuel Flow and Fuel 
Remaining Indicator 
Model 36702 


ee 


The preference for Bendix Fuel 
Flow Transmitters and Indicators 
is another indication of how Bendix 
pioneering has led to better aircraft 
products. ; 

For full details, write PIONEER- 
CENTRAL DIVISION, BENDIX AVIATION 


CORPORATION, DAVENPORT, IOWA. 

... Also your Bendix source for 
Airspeed Indicators, Turn and Bank 
Indicators, Rate-of-Climb Indica- 
tors, Accelerometers, Machmeters, 
and a complete line of Oxygen Regu- 
lators and Liquid Oxygen Systems. 


West Coast Office: 117 E. Providencia Avenve, Burbank, California 


Export Sales 
Bendix International Division, 205 


and Service: 
E. 42nd Street, New York 17, N.Y. 


: ; Condi” 


AVIATION CORPORATION 
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for complete 
testing of 
aircraft components 


Aetco has facilities unmatched in the 
United States for complete testing of 
virtually every aircrait component. 


Write for book: “How Aetco can help 
you." 


AIRCRAFT EQUIPMENT 
TESTING COMPANY 
1806-12 FLEET STREET 
BALTIMORE 31, MD. 


General Aircraft Component Testing 
including 

Hydraulic, pneumatic, electric (400 
cycle, AC-DC) and mechanical 

IN FLIGHT TESTING! 


A )) 


i] 





Airborne Warning Signal for Helicopters 


Development of a marker light for helicopters, shown installed on the tail boom (arrow) of a 
Hiller H-12B, rounds out the line of Madsen lights being made by Aircraft Engineering & 
Maintenance Co., Oakland, Calif. (AW Aug. 8, p. 29). Previous developments were for 
large aircraft and lightplanes. The system consists of two condenser-discharge bulbs which 
flash in rapid sequence, giving a “dash’’ signal. According to Andrew Madsen, the com- 
pany’s research director, the lights will quickly make known the presence of a helicopter in 
the airspace, without study by other pilots in the area. They are said to be readily appar- 


ent against ground lighting at night, to 


be effective in smog and haze and to have consider- 


able range during daylight. The equipment weighs 5 Ib., consumes 4 amp. at 24 v., 


provides a flash of 140,000 beam candlepower. 


Stock 


Transactions 





Washington—Acquisition of com- 
mon shares by two officers of Seaboard 
and Western Airlines is reported by the 
Securities and Exchange Commission for 
the period from Dec. 11 through Jan 
9. Arthur V. Norden, officer, acquired 
26,950 shares, 25,250 through an exer- 
cise of option, making a holding of 
60,745. Raymond A. Norden, officer 
and director, acquired 25,750 shares 
through exercise of option, making a 
holding of 61,494. Charles B. Ripley, 
director, disposed of 1,000 common 
shares, leaving a holding of 26,600 

Other recent transactions include 

Air Associates Ine Acquisition of 200 
common shares by C. Kenneth Baxter, di- 
rector, making a holding of 4,200; acquisi 
tion of 625 shares of 6° convertible pre- 
ferred by J. E. Ashman, officer and director 
making a holding of 725 

American Airlines In Disposal of 500 
common shares by P. G. Larie, officer, leav- 
ing a holding of 2,000. 

Aveo Manufacturing Corp. Disposal of 


Bulb life is said to be more than 1,000 hr. 


5,000 common shares by W. A. Mogensen, 
director, leaving a holding of 6,000 

Bell Aircraft Corp. Disposal of his total 
holding of 150 common shares by J. F. At- 
kins, officer; acquisition of 200 common 
shares by Harvey Gaylord, officer, making 
a holding of 1,000; disposal of 400 common 
shares by William G. Gisel, officer, leaving a 
holding of 300. 

Bellanca Aircraft Corp. Disposal of 62,- 
414 common shares by L. Albert and Son 
beneficial owner leaving a holding of 
1,008, 836 

Bendix Aviation Corp. Acquisition of 200 

nmon shares by Edward K. Foster, officer, 
making a holding of 630 

California Eastern Aviation Ine. Acqui- 
sition of 2,075 capital shares by J. W. M 
Haight, officer and director, making a hold- 
ing of 7,875 

Capital Airlines Inc. Acquisition of 1,308 

mmon shares through conversion by James 
W Austin, officer making a holding 
13,059 acquisition of 200 common shares 

Harold Byron Smith, officer, making a 
holding of 1,278: disposal of his total hold- 
ing of $42,000 of 15 year convertible de 

entures through conversion by James W. 
Austin, officer, his total holding 

Colonial Airlines Inc. Disposal of his total 
holding of 100 common shares by Edmond 
M. Hanraha, director 

Continental Air Lines. Acquisition of 100 
ommon shares by Charles H. Calhoun, of- 
ficer, making a holding of 200; acquisition 
of 500 common shares by Joseph A. Uhl, 
officer and director, making a holding of 
2,817 

Eastern Air Lines Inc. Acquisition of 400 
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This is the newest Honeywell fuel gage. 
Completely transistorized, it’s smaller, more 
reliable, and as light as O.8 pound per system. 
And like Honeywell’s pioneer electron- 

tube gage, it’s so accurate it measures any 
fuel load to within two-tenths of one percent. 


Honeywell’s fuel measurement systems 


are specified for more than 120 


different models of aircraft. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





VEWS OF G-E 


. > 


Problem: To cut armament 





system development time 


DYNAT—that’s the name General Electric 
gives to its new Dynamic Accuracy Tester 
which can now evaluate complete airborne 
armament systems during ground firing 
under fully simulated flight conditions. 

Combat readiness of airborne armament 
systems can be evaluated only by complete 
testing; so extensive flight tests are neces- 
sary to duplicate actual armament system 
environmental conditions. This procedure 
is expensive, time consuming and gives only 
a sampling of a system’s performance. 
DYNAT solves this testing problem by 
simulating on the ground the situations 
expected in aerial combat. In this way 
Dynat saves time and money and gives a 
complete evaluation under all conditions 
required for combat readiness. 

General Electric believes it has the 
answer to this problem with DYNAT; here’s 
why: 


1. Simulates air battles on the ground 
DYNAT can be used for complete armament 
system and component evaluation. It tests 
the actual radar tracking and actual gun 
firing errors while the computing system 


DYNAT control console records both correct answers to attack problem 


toad loti 





and armament system's 
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is functioning. It consists of a group of 
units designed to simulate the duel condi- 
tions and provide continuous evaluation 
records of the problems that an armament 
system meets during the actual duels. 


2. Tests effects of own ship’s motion 
DYNAT tests the ability of the armament 
system to compensate for its own ship's 
motion. 


3. Radar noise 

DYNAT can test the effects of radar noise, 
either atmospheric, system, or target gener- 
ated. 


4. Shock and vibration testing 

DYNAT can test the effects of ship’s vibra- 
tion, shock, and any other circuit noise 
that might be encountered in actual flight 
firing. 


5. Windload effects 

Windload conditions on the armament sys- 
tem with DYNAT can be simulated with 
weights and shock cords such that the 
proper load is applied to the weapon for a 
given angle of firing and condition of flight. 


lew G-E DYNAT 


Solution: N 


reduces need for flight test. 


6. Complete environmental testing 

Installation of DYNAT in G.E.’s all-angle 
firing lane permits full firing evaluation at 
any temperature from —100 F to +160 F. 


DYNAT SIMULATES ACTUAL FLIGHT. 
Every flight condition can be simulated by 
DYNAT. The fire control system tracks, 
computes, and fires in an environment 
which closely approximates its operational 
habitat; the effect on the armament system 
can then be evaluated through DYNAT. 
DYNAT results can then be checked air- 
borne by flying only a fraction of the 
flights required on present full-scale air- 
borne tests. The fact that DYNAT can 
simulate actual flight tests relatively 
quickly and inexpensively will permit the 
accumulation of statistical data from a far 
greater number of simulated air-duel 
courses than is normally possible in actual 
flight testing. 

For more information on DYNAT, contact 
your nearest G-E Apparatus Sales repre- 
sentative, or write for bulletin GEA-6345, 
General Electric Company, Section 210-99, 
| River Road, Schenectady, N. Y. 


Foreground shows General Electric's all-angle firing lane with DYNAT 


installed. Console is in outer control room. 





Here’s how DYNAT reduces over-all development schedule 


(ime) 


DESIGN & DEVELOPMENT 


DEVELOPMENT 
SCHEDULE DESIGN .& DEVEL 
WITH DYNAT | 


EVALUATION TESTING 


DYNAT SHRINKS 
TESTING TIME 


DELIVERY DATE 
PRODUCTION i OPERATIONAL USE 











EVALUATION 
TESTING 


* INCLUDES FLIGHT TESTING 





DELIVERY DATE 


DYNAT's ability to reduce evaluation testing time will help to get operational systems in service sooner. 





G-E Transformer-Rectifier operates at highe ‘ambient temperatures 


Weight of new unit is only 23.5 Ibs. 


General Electric’s latest addition to a new 
line of transformer-rectifiers is model 
6RS705F2. Weighing only 23.5 pounds, it 
actually betters the demands of MIL-P-7312 
requirements. It can operate without de- 
rating up to 60,000 ft. at 20 C, or at sea 


level up to 110 Cc. A 5 KW unregulated 
unit for use in missile applications has also 
been developed, weighing 32.5 Ibs. and a 
new design of a 12 amp. (4'2 Ibs.) unit has 


been completed 


OTHER DESIGNS AVAILABLE. 
Many 


application engineering services on new 
units 


designs are available along with 


and very including 
without built-in cooling means which can 
be utilized blast 


Silver-zine battery charging tests have been 


special units 


with cooling furnished. 


made on the 200 amp regulated units, and 


test reports are available on request. 


Latest G-E developments indicate that an 


18 lb., 100 amp unregulated unit is now 
possible (MIL-P-7212). a 55 lb.. 200 


amp regulated unit is in the immediate 


and 


future. To reduce weight of regulated units, 
new circuit developments are being investi- 
gated such as the use of zener diode refer- 
| se of 


Silicon broad area rectifiers is under study. 


ence circuits and ampliformers. 


General Electric has done pioneer work 


in reducing size and weight of regulated 
and unregulated airborne power supplies. 
Check your nearest G-E Apparatus Sales 
representative for further information, or 
write for bulletin GEA-6443, Section 
210-99, General Electric Co., Schenectady 


>. New York. 





New servo motor operating on B-47 


Developed as part of a servo mechanism in 
the gun directional computer system for 
the B-47, General Electric’s new miniature 
d-c aircraft but 15¢ inches in 
diameter. Weighing 8 ounces, it operates 
equally well at sea level or at 50,000 ft. 


motor is 


provided the ambient at altitude is at the 
the 
stated in the general motor specifications. 
DESIGNED FOR THESE APPLICATIONS 


motor is designed to meet the 


lower end of temperature range as 


The new 
intent of the military specification MIL-M- 
8609 (ASG), the 
mental conditions of this spec for short 


and extreme environ- 
periods of time. It can be used as a prime 


mover in a directional computer 
system, in electronic devices, and can be 
modified for other and 


applications requiring a reversible motor 


gun 


aircraft missile 
capable of giving a high speed of response. 
It can also be geared to very low speeds 
where applications dictate. 

NEW MOTOR HAS THESE FEATURES 
Rated at 0.002 hp at 6500 rpm, the new, 


miniature d-c motor is built with Nicalloy 
punchings and pole pieces to meet the rigid 
humidity requirements given in the speci- 
fications. It is not restricted to any one 
type of operation, but has the advantage 
of a small time constant and good efficien- 


cies in applications where small power 
outputs are required. 

For further information on this new motor 
check your nearest G-E Apparatus Sales 
representative or write for bulletin GEA- 
6314, Section 210-99, General Electric Co., 
Schenectady, New York. 


G-E servo motor is used in B-47 gun directional computer system. 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 





for Navigation 


® antennas and masts 


° missile ca 








Helicop-Hut* in transit 


eee 6 


Air Traffic Control Central AN /MRN-12 


SHELTERS - VANS - TRAILERS 


Craig designs and builds a wide 
variety of mobile and transportable 
housing units for world-wide use — 
complete with power generators, 
heating, lighting and air condition- 
ing — Craig assumes responsibility 
for installing various complex elec- 
tronic equipments in the units — 
and delivers a complete integrated 
system, ready to operate. 


Typical units and systems 
engineered wholly or in part 
by Craig: 

Radio Set AN/TRN-6 (TACAN — Ground 
Station) 

Direction Finder Set AN /TRD-9 

Radio Receiving Set AN /TRR-7 

Radio Direction Finder AN /CRD-6 

Radio Transmitting Set AN /TRT-3 

Air Traffic Control Central AN /MRN-14 
(XW-1) 

Radar Set AN /FPN-16 

Radio Set AN /TRC-32 

Air Traffic Control Central AN /MRN-12 


*Trademark 
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and Communications Systems 


Transit and Carrying Cases 
for such equipment as + Transmitters «+ 
Receivers + Transceivers + Computers + 
Gyros + Periscopes + Recorders + Control- 
lers »* Magnetrons + Direction Finders + 
Cameras + Guided Missiles + Aircraft 
Assemblies » Spare Parts — Meet Govern- 
ment specifications including MIL-T-4734, 
MIL-C-4150, MIL-T-945, MIL-C-5584, 
MIL-P-116 


SEE US AT BOOTH 610 CIRCUITS AVE., I.R.E. SHOW 





common shares by W. L. Morrisette IJr., 
officer, making a holding of 450 

Electronics Corp. of America. Acquisition 
of 100 common shares by John F. Rich, di- 
rector, making a holding of 1,000. 

Emerson Electric Mfg. Co. Acquisition of 
5,000 common shares by Mills, Inc., bene- 
ficial owner, making a holding of 117,000 

Fairchild Engine & Airplane Corp. Acqui- 
sition of 270 common shares by Frank R 
Nichols, director, making a holding of 3,000. 

Flying Tiger Line Ine. Disposal of his 
total holding of 100 common shares by 
George T. Cussen, officer; acquisition of 
1,500 and disposal of 1,500 common shares 
by Robert W. Prescott, officer and director, 
leaving a holding of 2,528; disposal of $5,000 
of 54% convertible debentures by William 
E. Bartling, officer, leaving a holding of 
$70,000. 

General Dynamics Corp. Acquisition 
658 common shares through exercise 
option by Joseph T. McNarney, officer and 
director, making a holding of 1,000; acquisi- 
tion of 1,000 common shares through exer- 
cise of option by J. V. Naish, director, mak- 
ing a holding of 1,200; acquisition of 1,000 
common shares by O. Pomeroy Robinson Jr., 
officer and director, making a holding of 
5,448. 

Hoffman § Electronics. Disposal of 500 
common shares by Willard W. Keith, di- 
rector, leaving a holding of 400. 

Lear Inc. Acquisition of 5,000 common 
shares through exercise of option by Philip 
E. Golde, officer, making a holding of 
12,609. 

Lockheed Aircraft Corp. Disposal of 600 
common shares by Willard W. Keith, direc- 
tor, leaving a holding of 400. 

Glenn L. Martin Co. Disposal of 1,500 
common shares by Daniel W. Siemon, officer, 
leaving a holding of 2,542; disposal of 1,100 
common shares by Jess W. Sweetser, officer, 
leaving a holding of 6,355; disposal of 1,500 
common shares by J. B. Wharton, officer, 
leaving a holding of 19,800 

Minneapolis-Honeywell Regulator Co. Ac- 
quisition of 200 common shares by Gerry 
E. Morse, officer, making a holding of 500; 
acquisition of 400 common shares by Alfred 
M. Wilson, officer and director, making a 
direct holding of 3,419 and an indirect hold- 
ing of 400; disposal of 1,900 common shares 
by John J. Wilson, officer and director, leav- 
ing a holding of 906,900. 

National Airlines Inc. Acquisition of 100 
common shares by Edwin C. McDonald, di- 
rector, making a holding of 600. 

National Aviation Corp. Acquisition of 
100 common shares by John G. Pennypacker, 
director, making a holding of 100; acqui- 
sition of 300 common shares by Frederick 
F. Robinson, officer, making a holding of 
500 disposal of her total holding of 300 
common shares by Marjorie E. Tindall, offi- 
cer, disposal of 200 common shares by 
Elmer Wellin, director, leaving a holding of 
5,300. 

North American Aviation. Disposal of 
500 capital shares by James H. Kindelber- 
ger, director, leaving a holding of 1,250 

Northrop Aircraft Co. Acquisition of 1,452 
common shares through exercise of option 
by R. J. Pagen, officer and director, making 
a holding of 2,904; acquisition of 1,320 com- 
mon shares through exercise of option by 
Edgar Schmued, officer, making a holding of 
1,780. 

Northwest Airlines, Inc. Disposal of 1,500 
common shares by Croil Hunter, director, 
leaving a holding of 9,000; disposal of his 
total holding of common shares by Albert 
F. Tegen, director. 

Pan American World Airways Ine. Ac- 
quisition of 500 capital shares through exer- 
cise of option by Russell B. Adams, officer, 
making a holding of 1,540; acquisition of 
500 capital shares through exercise of option 
by Henry H. Berke, officer, making a hold- 
ing of 2,005; acquisition of 1,500 capital 
shares through exercise of option by Willis 
G. Lipscomb, officer, making a holding of 
6,408; acquisition of 313 capital shares 
through exercise of option by H. Preston 
Morris, officer, making a holding of 1,998; 
acquisition of 875 capital shares through 
exercise of option by John S. Woodbridge, 
officer, making a holding of 2,421; acqui- 
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sition of 1,250 capital shares by Clarence 
Young, officer, making a holding of 
Piper Aircraft Corp. Acquisition of 
nmon shares by Howard Piper, office 
director, making a direct holding of 
ind an indirect holding of 31,400 
Kadio Corp. of America Acquisition 
100 common shares by Elmer W. Engstro 
officer and director, making a holding 
a acquisition of 100 common shares by 
ey Foster, officer, making a holding 
acquisition of 100 common shares 
nanuel Sacks, officer, making a holdigg 
acquisition of 100 common shares by 
4. Seidel, officer, making a holding 
acquisition of 100 common shares by 
re A. Smith, officer, making a holding 


Republic Aviation Corp. Disposal of 100 

nmon shares by John J. Ryan, officer 
eaving a holding of 1,254 

Rohr Aircraft Corp. Disposal of 400 com- 
von shares by Burt F. Raynes, officer, leay 

a holding of 1,280 

Trans World Airlines, Inc. Disposal of 700 
mmon shares by E. O. Cocke, officer and 
director, leaving a holding of 1,424; disposal 
f 600 common shares by A. V. Leslie, officer 


ind director, leaving a holding of 390 
United Air cine Acquisition of 200 com FOR RESISTANCE THERMOMETERS 


n hares by Paul A. Bissinger, director 
oe Bly ag alle + AND THERMOCOUPLE THERMOMETERS 
ta shares by Arthur F. Kelly officer 

san 


i 


eaving a holding « 


a ee ee oe EACH SWITCH HAS “OFF” POSITION PLUS NUMBER OF POINTS LISTED. 
11,50 Switch Part Numbers 
Thermocouple *3 Wire Resistance- 


Size Type Thermometer Type 


Certificates of ns mn a 
. a 11S3 36SR3 
Necessity - — —— 
3” 1085 37SR5 
age 3" 1056 37SR6 
Washington — Kelsey-Hayes Whecl ” 10S8 37SR8 
Company of Jackson, Mich., has been a 1089 37SR9 
warded a $750,000 certificate of neces 3 10510 37SR10 
or _ 10$12 37SR12 
sity with 40% allowed for rapid tax 3” 10516 37SR16 
imortization, by the Office of Defense 3" 10S18 37SR18 
Mobilization. The facility is for the 3” 10$20 37SR20 
manufacture of aircraft engine parts = 27S2482 38SR24 
nanufacture be urcraft ¢ ig! I - 2752884 “ 
Other recent certificates are a” 3852¢ 
Rohr Aircraft Corp., Riverside, Calif ther + switches ore provided with oa 
military aircraft parts, $111,628 certified safety resistor on off position. 
with 65% allowed 
Convair Div. of General Dynamics Corp., 


San Diego, Calif., engineering test labora 
tory, $145,000 certified with 60% allowed SPECIAL SWITCHES 
The Wheland Co., Chattanooga, Tenn | 


aircraft parts, $235,000 with 65% allowed | No. 37S6C2, Four “4 Point and OFF” thermocouple 


Bendix Aviation Corp., Pioneer-Central 
Div., Davenport, lowa, aircraft instruments ewi ined i “” 
$229,000 certified with 40% allowed ; Bendix tches combi in one 3” case. 
Products Div., South Bend, Ind., aircraft | : Four Point Instrument Switch 
parts, $146,955 certified with 65% allowed ; No. 9S5, Single Pole, Fo 
Scintilla Division, Sidney, N. Y., military in 1%” round case. 
aircraft engine parts, $551,331 with 65% 


allowed No. 4484, Six Pole, Double-throw In- 


= aircraft instruments, $183.186 cor strument Switch in 24%” round case, 
Goodyear Aireraft Cerp., Akron, Ohio, alr- ono tale mounting, 16-52 rented 
craft parts, $232,854 certified with 65% bushing. 

s"Geodyenr Tire ® Rubber Company of DESIGNED FOR TEST WORK AS 
parte, 200,066 ertified with @5% allowed WELL AS FOR PERMANENT IN- 


; The United Tool A Die Co., West Hart STALLATIONS. LEWIS SELECTOR 
mame SWITCHES ARE CONSTRUCTED 
WITH STURDY CONTACTS OF 
Temco Receives More LOW RESISTANCE AND POSITIVE 
. DETENT. THESE SWITCHES ARE 
Electra Subcontracts SPLASHPROOF, DUSTPROOF AND 
Additional Lockheed Electra turbo- ARE BUILT TO GIVE YEARS OF 
prop transport subcontracts covering SERVICE. 
devclopment and production of wing 
tips and leading edges has been awarded 
l'emco Aircraft Corp., Dallas, Tex., by THE LEWIS ENGINEERING ¢o. 
the transport’s manufacturer. Lockheed NAUGATUCK, CONNECTICUT 


previously gave Temco responsibility for 
engineering and making Electra ailer- Manufacturers of Complete Temperature Measuring Systems for Aircraft 


ons, aileron tabs, and wing flaps. 


iking a holding of 





‘oe lif ep. 
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For want of a nail the shoe is lost, 
for want of a shoe the horse is lost, 


for want of a horse the rider is lost. 


George Herbert's statement applies to electronics 


today as it did to riders three centuries ago. The 


point may be illustrated by considering a vital 


electronic unit made up of thousands of com- 
ponents. If the least of these components fails, 
the whole unit may fail—and with it a strategic 


military mission. 


The problem of reliability is becoming increasingly 
important as the science of electronics advances 
“Black boxes” are hard pressed to perform more 
complicated tasks with increasing efficiency. And 
at the same time, the requirements call for smaller 
dimensions. Notwithstanding environmental 


extremes of an order hitherto unknown, every 


resistor, capacitor and relay must perform reliably. 


Each “‘nail”’ is critical. 


That is why RCA is continuing its vigorous search 
for ways and means to increase the reliability of 
every component in an electronic unit. This pro- 
gram never ceases. It follows through from design 
to field evaluation. Everything learned is immedi- 


ately applied tocurrentdevelopmentand production. 


In seeking a degree of electronic perfection never 
before attained, RCA joins hands with others in 
this field. This matter of reliability is an industry 
challenge to be met by ingenuity, brain power 


and engineering knowledge wherever it is found, 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 


CAMDEN, N.J. 
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Sperry Sharpens New Executive Tool 


By Henry Lefer 


Great Neck, N. Y.—Sperry Gyro 
scope Co. is devising a new weapon 
to throw into the continuing struggle 
to reduce the cost of arms and give the 
Government more for its defense dol- 
lar 

Current plans for the weapon—the 
application of data-processing tech 
niques to the problems of top operating 
management—include setting up a sys 
tem of more-scientific inventory 
trol based on the latest “operations 
research” or other mathematical man 
agement formulas. 

Operations research, a fairly new 
and fast-expanding field, hopes to find 
the solution to highly-complex man- 
igement operational problems through 
the use of tools such as statistical and 
probability techniques, mathematical 
inalogies representing physical situa- 
tions or application of servo theory and 
the feed-back concept. 

Industry, however, could never have 
considered the wide use of these tools 
before the development of the high 
speed computers which make it possi- 
ble now to solve in days or hours com 
plexities that would have required years 
or months by old mathematical meth- 
ods. 


con 


Feed-Back Concept 


The feed-back concept is basic to 
servo theory—a system puts out infor- 
mation that, fed back into the system, 
automatically controls future operation 
to achieve a fixed objective. 

Sperry’s experience in the creation 
of feed-back systems has made the 
company especially aware that the value 
of guidance data ground out by these 
systems is no better than the factors 
and programming cranked in. As with 
high-speed “electronic brains” and 
computers, the results may be useless 
if the input data is incorrect or incom- 
plete. 

So, as the first step before instituting 
the new data processing technique, the 
company saw the need for sharpening 
up the ability of its operating managers 
to correctly evaluate the cost factors 
affecting inventory decisions. This 
opening phase took the form of a five- 
day seminar for 35 Sperry divisional 
managers on applying the principles 
and formulas of operations research to 
inventory control. 

The seminar was conducted by Prof. 
Louis J. De Rose, training and manage- 
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ment consultant, and head of the De- 
partment of Management at Fordham 
University. 


Top-Level Approach 


Ihe top-level approach makes the 
program unique, Sperry believes, in that 
it introduces the control factor of man 
agerial judgment as a first step before 
the selection and programming of suit 
able data, and that it attempts to apph 
these new formulas from the top down 
instead of the bottom up, as in the nor 
mal computer solution of inventory 
problems. De Rose, who has conducted 
training courses for the Aircraft Indus 
tries Assn. and a number of leading avia 
tion companies, believes that the Sperry 
seminar marks the first time in aviation 
industry that this approach has been 
used on such a high management level 

Reports from the line executives, 
outlining suggested techniques for more 
effective handling of inventory, are now 
being analyzed. Many of the reports 
call for the use of computer formulas, 
with appropriate modifications to fit the 
variables of military production, as an 
aid to decision making. 


Why Inventory Control 


Sperry chose to kick off the program 
with inventory control for several 
reasons: 

e Far-reaching effects. It presents 
across-the-board ramifications, affecting 
engineering, production, cost control, 
purchasing, accounting, field service, ad- 


GIVE AND TAKE-Sperry division managers at seminar discuss a point 


ministration, planning, sales and other 
activities 

e Economy. The effect of 
introduced at the inventory level is am 
plified by the time it reaches the other 
end of the pipeline. One dollar 
here is equivalent to 10 dollars in addi 
tional sales, the division managers were 
told. Thus, Sperry sees its multi-mil 
lion-dollar inventory as a_ promising 
source of important benefits both for 
the company and its chief customer, the 


cconomics 


saved 


Government 

e Flexible mobility. Gen. Edwin W 
Rawlings, chief of the Air Materiel 
Command, has said Logistics is the 
muscle of striking power, as strategy is 
the brain.”” Inventory control, De Rose 
points out, is one of the nerves run 
ning through the logistics muscle. It 
helps to give an organization—military 
or industrial—flexible mobility, which is 
more important in the ait 
than the mere stockpiling of weapons 
and supporting equipment, according to 
Gen. Rawlings 


itomic age 


General and Specific 
In the Rose 


showed how Sperrv’s inventory control 


seminar sessions, De 
problem could be broken down into 
separate workable parts, with cost fac 
tors appropriately weighed. Then, at 
a final session the managers picked up 
De Rose’s theoretical outline and sug 
gested modifications to make it fit the 
company’s specific problems 
Inventory, De Rose pointed out, is 


> Miles al 


with professor. 
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u. s. gp’ = aie Force 


Simulators for the BOEING B-52, B-52C, Simulators for the LOCKHEED 
and 8-52D STRATOFORTRESSES 1 RC-121D FLYING RADAR SYATION 


CURTISS-WRIGHT DEHMEL TRAINING EQUIPMENT LICENSED 
UNDER BASIC PATENTS OF R. C. DEHMEL & CURTISS-WRIGHT. 
CANADIAN LICENSEE: CANADIAN AVIATION ELECTRONICS LTD., 
MONTREAL. BRITISH LICENSEE: REDIFON LIMITED, LONDON. 
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Simulators for the BOEING C-97, C-97C, 
TOFREIGHTERS 


and KC-97G STRA 
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United Air Lines 
Simulators for the CONVAIR 340 





U. S. iggy’ S— Air Force 


Simulator for the CONVAIR C-131 
TRANSPORT 


FLYING SAMARITAN 


CORF 


For safety and cost reduction 
in commercial and military 
aircraft operation 


Electronic Simulators, built by Curtiss-Wright, save 
millions of dollars, thousands of man-hours, 


One of the greatest single factors in im- 
proving safety, and at the same time 
saving literally millions of airline and 
military dollars, is the growing worldwide 
acceptance and demand for Electronic 
Flight Simulators developed by Curtiss- 
Wright. It costs approximately $400 to 
keep a four-engine aircraft aloft for an 
hour. But for less than $30 per hour, 
pilots and crews can “fly” the Electronic 
Simulator built by Curtiss-Wright—gaining 
experience identical to actual flight — 
without ever leaving the ground — re- 
leasing multi-million dollar equipment for 
earning, not learning. U.S. Air Force 
studies show that at a single training 
base, over $4,000,000 per year is saved 
by Simulators. 

A Simulator is constructed around the 
actual crew compartment of the aircraft 
it represents, complete with all instru- 
ments and controls. The physical resem- 
blance stops here . . . but not the realism. 
The Simulator — a complex arrangement 
of analog computers that actuate, through 
servomechanisms, all controls and instru- 
ments — faithfully reproduces the flight 
characteristics, the engine and aircraft 
sounds of the prototype. For all practical 
purposes the pilot is flying. The feel of 
flying is in the response of his controls. 
His instruments are in action. A “trouble” 
console can present him with problems 
he might not encounter in months of 
actual experience — ice, snow, sleet, mal- 
function of equipment, turbulence. Vary- 
ing sounds warn him of trouble. Red 
lights tell him of danger. 

And to familiarize crews with the 
weather, geography, seasons which they 


Divis 


CURTISS-WRIGHT 


will later experience, the Simulator can 
reproduce any route in the world, all navi- 
gational problems, complete to such 
things as radio static — at the flick of a 
switch. 

So effective is flight simulation, and 
so vital to the economics of crew famil- 
iarization, that the Air Force has specified 
Simulators for every operational aircraft 
type scheduled for production. Curtiss- 
Wright now has sixteen military and six 
commercial Simulator types in production 
and service. Major world airlines, as well 
as the military, have ordered and re- 
ordered Simulators — the most effective 
and economical means of developing 
skilled crews. 

Only through electronics is such flight 
reproduction possible. Only Curtiss-Wright, 
with basic patent rights in this field, and 
its licensees, build Simulators, and Dupli- 
cators, for both the Armed Services and 
commercial airlines of the world. 


ENGINEERS + TECHNICIANS + SCIENTISTS 
The Curtiss-Wright Electronics Division 
has permanent career positions open for 
specialists in aerodynamics, engine per- 
formance analysis, aircraft systems design, 
advanced control systems design, servo- 
mechanisms, circuits, instrumentation, 
digital computers, and motor-tachometer 
generators. Personal and_ confidential 
interviews will be scheduled only after 
receipt of complete typewritten resumes, 
giving full detail of education, past ex- 
perience, and current earrings. Resumes 
Should be directed to Dept. COR 56, 
Curtiss-Wright Corporation, 30 Rocke- 
feller Plaza, New York 20, N. Y. 


YOUNG MEN! 
JOIN THE U.S. AIR FORCE 


At Your Nearest Recruiting Office 














Only UNITED AIR LINES offers 
Reserved Air Freight space on all equipment 


And at every point along its Main Line Airway, United 
can furnish fast, convenient connections to speed your 
shipments throughout the nation and the world. 


For extra convenience and dependability, United 
Air Lines can guarantee you space for your shipments 
through its Reserved Air Freight plan. And only United 
makes this available on all equipment—over its own 
routes and world wide as well. 

Reserved Air Freight space is just one of the reasons 
why so many businesses in practically every field are 
turning to United Air Lines Air Freight. Another is 
United’s route, which links the East, the Midwest, all 
the Pacific Coast and Hawaii—a total of 82 markets. 





Whatever you ship, wherever you ship it, call on 
United Air Lines for the utmost in air freight conven- 


ience, dependability and economy. 


For service or information, call or write 


the nearest United Representative. 


Or write for booklet, “Industry’s Flying Partner,” 


Cargo Sales Division, Dept. J-2, 


United Air Lines, 5959 S. Cicero Ave., Chicago. 











~___ Sumber Or 
INVENTORY CONTROL FORMULA shows 
how costs of maintaining and obtaining 
must be composed to get best total cost. 


raw material, work in process, compo 
nent or finished parts and finished prod 
ucts, held in storage awaiting use 01 
sale, or in the process of being manu 
factured. 

Its control requires the establishment 
ind maintenance of a store of material 
ind parts capable of assuring manufac 
ture according to a production plan 
based on sales requirements, and at the 
lowest possible ultimate cost. 

hus inventory control involves the 
determination of inventory quantity 
standards, establishment of an adequate 
control system, checking of physical 
quantities against records, reducing of 
waste through salvage operations, and 
the handling of stores efficiently. In 
ventory items must be examined with 
regard to their value in dollars, their 
usage and their exposure to such risks 
as order cancellation and enginecring 
change. 


Conflicting Considerations 


In order to arrive at the lowest ulti- 
mate cost, it is necessary to con 
sider 
¢ Cost of obtaining involved in order 
ing and replacing production and pur 
hased inventory. 

e Cost of maintaining, reflecting the 
stablishment, carrying and protecting 
of the inventory 

e Cost of being out of stock, reflecting 
the price, direct and indirect, manage 
ment must pay for not having stock 
when required. 

These factors generally conflict. For 
example, if the company estimates that 
it will need 1,000 units of a specific 
item for inventory purposes during the 
vear, the minimum unit cost of obtain 
ing this quantity results when the 
entire annual requirement is ordered 
at one time l'urthermore, the com 
pany is sure it will have the item when 
needed. 

However, this will mean very high 
maintaining costs—money tied up in 
stock, space tied up in warehousing, 
possible taxes, losses due to obsoles- 
cence and engineering changes. Thus, 
the costs of maintaining the stock go 


AVIATION WEEK, Februory 20, 1956 


THESE RADAR COMPONENTS fabricated by Lavelle help make 


advanced concepts in the use of electronics a working reality. Lock- 


heed’s unique picket plane is such—a complete airborne radar search 
and control center for both offensive and defensive operations. Images 
fed by the “‘piggy-back”’ radar to the control center radarscope give 
altitudes of all aircraft within radar range. 


Radar Reflector and Reflector Support for the plane’s complex 
height finding system were designed and produced by Lavelle in 
close cooperation with Philco Corporation. Like the intricate Radar 
Console housing, also made by Lavelle for Philco, they are typical 
of the precision components fabricated by Lavelle for leading elec- 
tronics, jet engine, and aircraft manufacturers. 





A new brochure describes Lavelle’s specialized fabricating facilities. 
Write for a copy without obligation. 


ZL wellp. 


LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


53 





POWERFUL.......: 


RAYTHEON Silicon Power Rectifier 


Typical of Raytheon’s new approach to old problems is this revo- | 
lutionary Silicon Power Rectifier. It is superior to ordinary rectifiers 
six ways: 

eo Extremely small, rugged, reliable eo Higher current rating (15 amperes) 

e@ Wider temperature range eo Negligible voltage drop 

(—55° te +170° C.) e Efficiencies over 99% 

e Higher voltage rating (200 volts peak) (depending on circuit used) 
This Raytheon “first”— with major applications in military aircraft, 
guided missiles and in many other areas requiring DC power—is 
further evidence of Raytheon’s “Excellence in Electronics.” 





RAYTHEON MANUFACTURING COMPANY 
WALTHAM 54, MASSACHUSETTS Excellence in Electronics 
Receiving and Cathode Ray Tube Operations, 55 Chapel! St., Newton 58, Mass. 





up as the quantity ordered each time 
goes up. 

\ simple formula defining the “eco 
quantity,” which has 
experience with 


tools 


nomical order 


arisen out of industry 
this problem, is one of the avail 
ible for dealing with inventory, D« 
Rose said. Once top management has 
properly terms of this 


formula, 


weighted the 
lower 
which enables them to mak« 
constanth 


echelons have a sim 
pk guide 
inventory decisions without 
taking up 
problems. The 


EOO 


In order to use the formula properly, 


management must first factor into the 
terms its own experience 


management's time on these 
formula 


(in $)«Ordering Cost 


Unit Cost 


Reducing the Inventory 


De Rose that trving to 
maintain inventory at high levels to 
minimize the cost of being out of 
stock creates a pyramiding proposition 

in excess of raw material at the first 
to an excess of detail parts, to 
an excess of sub-assemblies, and so 
on, with each stage compounding the 
excess of previous stages. He sug 
gested that management instead might 
give itself time protection by allow 
ing longer lead times for high-cost in 
ventory items; on unpredictable quan 
tity items, management might protect 
itself by setting up a schedule permit- 
ting incremental production above es 
timated absolute requirements. 

Management may be carrying a high 
inventory of slow-moving sales or prod- 
uct stock as “insurance” against sud 
den demand. Analvsis of the stock 
may show the possibility of moving the 
inventory back to an earlier stage of 
assembly, De Rose said, stockpiling 
sub-parts common to various products 
rather than items closer to the finished 
stage. This would provide a bank de 
posit to draw against at lower cost 
than a similar reserve at a more ad 
vanced stage. 

Another major contributor to high 
inventory lack of adequate 
standardization, De Rose said. This 
problem can be attacked profitably 
from the bottom up, starting with the 
simplest nuts and bolts, by reducing 
the number of types, inventory require- 
ments can be cut correspondingly. 


suggested 


stage, 


costs 1s 


Managers’ Viewpoint 

A more careful weighing of engineer- 
ing changes, balancing the economic 
cost against the expected performance 
improvements, would cut down on in- 
ventory problems by reducing the 
amount of stock that is made ob- 
solescent by these changes, De Rose 
said. 

In the 


give-and-take of the discus- 
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Rose s 


managers 


following De presenta 
division 


inventory 


SIONS 
tion, the 
felt the 
fell into these compartments 

e Study the inventory situation to get 
exact data on what is done and what 
done, and attempts to 
view points 


generally 


control probk m 


needs to be 
opposing 

¢ Inform top management of the prob 

difficulties at the working 

ind present suggestions for their 


reconcile 


lems ind 
level, 
solution 

e Get from top management working 
guides and authorization to implement 
the solution 

e Set up procedures and an or 
tion, either part-time or full-time, 
day-to-day 


ganiza 
with 
responsibility for idminis 
tration of the problem 
¢ Improve communications and prevent 
“freeze-up” of channels between d« 
partments. 
e Sell program to lower echelons 

Ihe reports from the individual 
managers, after collation by J. J. Ruther 
ford’s office, will be circulated for com 
ment before final implementation, De 


Rose 


said. 


Industry Interest 


The recently completed seminar is 
De Rose’s second such project for 
Sperry. A previous training course was 
held for lower-echelon personnel 
Other De Rose clients in the aviation 
industry include Hamilton Standard 
Division of United Aircraft Corp., 
Bendix Aviation Corp., Curtiss-Wright, 
Westinghouse, General Electric and 
Canadair. 

Starting in 1953, De Rose conducted 
a course on aircraft buying for the Air 
craft Industries Assn. In three-week 
sessions extending over a period of two 
years, classes were held for a total 
more than 300 procurement and ma- 
terials executives and specialists from 
the Air Force, Bureau of Aeronautics 
and the aircraft industry. 

De Rose is also a member of the 
American Arbitration Assn. and is per 
manent arbitrator in several labor-man 
agement contracts. His offices are in 


New York. 


University Offers Summer 
Course in Air Safety 


Los Angeles—The flight safety pro- 
gram offered military pilots at the Uni 
versity of Southern California has 
proven so successful that a short sum- 
mer course is being made available to 
aviation personnel. 

The course is scheduled for July 25 
to Aug. 7, 1956, and will deal with tech- 
niques of investigating civilian and mih- 
tary aircraft accidents to determine 
cause factors, according to Dr. Louis 
Kaplan, Coordinator of Flight Safety 
Training at USC. Preparation of acci- 
dent reports also will be included 


how to makea 


Tigo 


roar! 


TELEFLEX® cable control 
assures positive throttie action 
on new Grumman FIIF-1 


Flashing into supersonic speeds, the pilot 
of the Navy’s new Grumman Tiger jet gets 
instantaneous response when he gives it 
the gun. The throttle control that pours 
on the fuel is provided by a 20-foot Teleflex 
control linkage. 


In designing the F11F-1, Grumman fighter 
built to pioneer in using the new “area 
rule,"’ Grumman engineers wanted a 
throttle control system that would— 
1. Meet handle load specifications 
2. Be light and trouble-free 
3. Be sensitive, accurate, reliable 
4. Operate under the temperature 
extremes encountered in supersonic 
flight - 
5. Meet pressurization requirements 


Easily installed Teleflex meets all these 
requirements ...and more. The cable-in- 
conduit, mechanical remote control system 
follows a devious path through the F11F-1's 
fuselage to give throttle action that is accu- 
rate, positive. Another control problem 
solved with Teleflex! 


( TeLeruex PRINCIPLE & 


Teleflex is a compact, single-path 
control linkage - on follows any 
desired devious route. A flexible, 
rack-like cable, operating through 
— drawn conduit, transfers 
inear, arc, or rotary controlling 
motion as tension or compression 
push-pull motion. Wherever rotary 
motion (up to a full revolution or 
more) is required, the cable helix 
meshes with and turns a hobbed 
control wheel. 
DESIGN ENGINEERS : 
For detailed engineering 
data, write to TELEFLEX 


INCORPORATED, 125 S. 
Main Street, North Wales 
9, Pa., for your copy of 
Catalog 400. 
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Soon, the oceans around Canada will be patrolled by the first aircraft developed 
specifically for Canadian maritime reconnaissance duties... the Canadair- 
designed CL-28. 

Developed from the Bristol Britannia class by Canadair, this is the largest aircraft 
ever to be manufactured in Canada and we at Canadair regard it as a tribute to 
our capabilities that the RCAF selected us to do the job. 

Size, of course, is not the only factor, for we are equally at home in the design and 
production of jet fighters, training planes, airliners, guided missiles or even 
components for other aircraft. What counts most is our outstanding record for 
cost performance, on-time deliveries and quality of manufacture. 


CL CANADAIR . 
3 z Nae 
O: LIMITED, MONTREAL, CANADA 

AIRCRAFT MANUFACTURERS 





A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C. 





Piri at 


CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 
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PRODUCTION 


RISING SUN EMBLEM flys again over Japan on wings of T-33 jet trainer (left) assembled by the Kawasaki Aircraft Corp. Picture at 
right shows U. S. technicians from Lockheed instructing Japanese engineers in assembly methods for the ‘T-33. 


Japan Assembles T-33, Enters Jet 


By Dan Kurzman 


Tokyo—Japan successfully tested its 
first postwar domestically assembled jet 
aircraft in mid-January, ushering in a 
new era in Japanese aviation. 

The plane was the first of 180 T-33s 
scheduled for assembly and eventual 
manufacture, in Japan by June 1958 
for use by the growing Japanese Air De- 
fense Force. 

Pioneering this comeback of Japan’s 
aircraft industry is the Kawasaki Aircraft 
Co., which is putting together the T-33 
airframes with technical aid from Lock- 
heed Aircraft. 

According to Lockheed technicians, 
the Japanese firm is doing a remarkable 
job. The 500 Kawasaki employes work- 
ing on the project are registering an 
80% learning curve. 

Only 4,800 manhours were required 
to assemble the first T-33—1,200 less 
than the original estimate. And _ the 
quality of their work was reflected in 
the flight tests, which revealed only 
very minor flaws in the finished product, 
although Kawasaki had been able to do 
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little pre-flight ground testing because 
of the lack of equipment 

“Once these Japanese learn what to 
do, thev do it as well or better than 
most American technicians,”” Lockheed’s 
technical superintendent, Michael 
Creamer, told AviATION WEEK. 

I'he one American complaint lies in 
the fact that the Japanese tend to obey 
their superiors blindly. Unlike U. $ 
workers, they seldom question orders 
given them, even if they know these 
orders may be faulty. Thus, the U. S. 
engineers at Kawasaki say, they must be 
doubly careful to give instructions 
100% correct all the time. 


To Build 180 T-33s 


Kawasaki is to turn out 100 planes 
by June 1957. The total cost of about 
$18.6 million for this first segment of 
the program will be divided between 
the U. S. and Japanese governments, the 
former providing around $11.4 million, 
or 70%, and the later, $7.2 million, 
or 30%. 

Ihe U. S. share will cover technical 
aid, licensing expenses and all costs in 


e 


connection with the production and 
handling of parts until they are loaded 
on Japanese ships at the port of Los 
Angeles. 

Japan will pay 
including ocean transportation, 
bly and flight testing 

4 second agreement, soon to be con 
cluded, provides that Kawasaki will pro 
duce another 80 aircraft from July 1957 
to June 1958. The percentages each 
country will pay will probably be re 
For as native 


ill subsequent costs, 
assem 


versed under this accord 
capacity to manufacture parts mcreases, 
American shipments will diminish ac- 
cordingly. 

Kawasaki's T-33 production schedule 
for 1956 calls for: one each in January, 
February and March; two each in April 
and May; three each in June and July; 
five each in August, September and Oc 
tober; six in November; eight in D« 
cember, The schedule for 1957: eight 
in January; 10 each in February, March, 
April, May and June 

I'hree of those scheduled for comple 
tion in June 1957, may be 
carried over to the second program start 


however, 
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SA Divicion of General Dynamics Corporation 





BOMBERS RELY ON 


GEARS 


Aircraft project engineers rely on CPT (Cleveland Pneumatic) for landin 
gear design and engineering. As pioneer of the modern landing gear, CPT 
offers aircraft builders the greatest store of design knowledge and the most 
complete production facilities in the landing gear field. 

CPT is also a leader in the a and production of ball-screws, 
ground-support equipment, and aircraft structural components. 

Tell us your requirements when they reach the project stage... we'll deliver 
at the production stage, on schedule. 


+ CPT 


CLEVELAND PNEUMATIC 
TOOL CO. « Dept. C-256 
Cleveland 5, Ohio 
For additional information write to 
any of these CPT Sales Offices: Seattle, 
Los Angeles, Fort Worth— Dallas, and 

Levittown, L. I. 


Soa 








United 
specifies Skydrol 
for entire 
new jet fleet 


In one of the largest commercial 
jet orders ever placed with one 
manufacturer, United Air Lines 
recently purchased thirty Doug- 
las DC-8s for delivery starting in 
1959. To help assure maximum 
operating safety and efficiency 
for these jets, United specified a 
fire-resistant Skydrol fluid for the 
hydraulic system (Skydrol 500). 


The same advantages that make 
Skydrol the preferred fire-resist- 
ant synthetic hydraulic fluid in 
piston engine aircraft, also make 


it superior for use in jets. Skydrol 
is the only fire-resistant fluid 
approved by the C. A. A. — 
outlasts, outperforms petroleum 
fluids... providing higher lu- 
bricity for longer hydraulic com- 
ponent life, 


Whatever your needs in hydrau- 
lic fluids, there’s a Skydrol to do 
the job best. For more facts, 
write: Organic Chemicals Divi- 
sion, MONSANTO CHEMICAL 
COMPANY, Box 478-J-9, 
St. Louis, Missouri. 


THE DOUGLAS DC-8, powered by four P&W J-57 engines, will 
carry 112-140 passengers and 7000 Ibs. of freight over 3000 miles 
non-stop at speeds up to 575 m.p.h. Seat-mile costs of operating 
these jets may even be less than latest piston types. 


34 MAJOR AIRLINES NOW USING SKYDROL 


ARAMCO AIRWORK, LTD, 
U.S.A-F. NORTHEAST 
B.0.A.C. NORTHWEST 
NATIONAL AIGLE AZUR 
JAL PANAGRA CATHAY PACIFIC 
PAL WESTERN CONTINENTAL 
CMA ALITALIA FLYING TIGER 
SWISSAIR PAN AMERICAN 


MONSANTO 





ing in July, due to budgetary con- 
siderations. 


Kawasaki's Role To Grow 


The U. S. is sending the first 20 air- 
craft in knockdown form, the initial 
two ready for final assembly and the 
rest in progressively detailed parts. ‘Ten 
sets of completely detailed parts will 
follow. all to be assembled with tools 
manufactured entirely in Japan. 

By the thirty-first aircraft, the fabrica- 
tion of parts from Japanese raw ma 
terials will begin and 30% of the plane 
will be made up of such items. Kawa 
saki will also, from then on, assume 
complete responsibility for turning out 
the plane, including procurement of 
raw materials and parts, tooling, fabrica 
tion, and actual assemblv. By the for- 
tieth ‘1-33, the company will be manu- 
facturing as much of the aircraft as 
Lockheed does at its own plants. The 
percentage of parts made in Japan will 
increase to 70 by the seventieth plane 
and possibly to 80 or 90 by the hun- 
dredth. 

By the seventieth aircraft, it is calcu- 
lated that Japan will furnish such air- 
plane parts and equipment as electrical 
couplings, exciters, dynamotors, invert- 
ers, dehvdrators, hydraulic valves, cylin- 
ders, fuel cells and pumps. It will also 
produce many of the screws, bolts, nuts, 
washers, pins, clips, clamps, terminals 
ind bearings that are needed. By the 
hundredth plane Japan is expected also 
to provide switch assemblies, refrigera 
tors, box controls, actuators, relays, start- 
ers, light assemblies and blowers. 

The nation may eventually suppl 
100% of the fuel cells, fuel pumps and 
light assemblies required. But the U. S. 
will furnish part of most other items 
listed above, especially those of small 
value, throughout the program, though 
in gradually decreasing percentages. 
U. S. will supply all tailpipes, ducts and 
scoops, as they could not be manufac- 
tured economically in Japan. 


Sharing the Know-How 


Under its technical aid agreement 
with Lockheed, Kawasaki is learning 
manufacturing know-how and methods 
and obtaining engineering data, airplanc 
and tool designs and master tooling. 
The U. S. will pay about $500,000 for 
this assistance, plus more than $1 mil- 
lion in maintenance costs incurred by 
Lockheed’s 57 technicians now advising 
Kawasaki. 

It will provide an additional $600,- 
000 for 30 more technicians due to join 
the Lockheed mission in the second 
year of the program. 


KLM UNITED CANADIAN PACIFIC 
LAN AMERICAN NORTH AMERICAN 
TAI BRANIFF AIRCOACH 

UAT DELTA TRANS-CARIBBEAN 


Skydrol: Reg. U. S$. Pat. Off. 


The Lockheed team includes a gen- 
eral manager, secretary, production su- 
perintendent, technical superintendent, 
pilot and flight operations expert and 
general engineering expert. Other Lock- 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 
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New plant now ready for 
bigger Teflon hose output 


cette! |e | 
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M" WORKING space and greatly increased duce ever increasing quantities of this finest 
production facilities will permit Resisto- of aircraft hoses—the original Teflon hose. 
flex to meet the overwhelming demand for Proved quality, proved service life —that’s 
Fluoroflex®-T hose. Fluoroflex-T hose. Send for Bulletin FH-2. 
Fluoroflex-T hose and assemblies, appr oved Resistoflex also produces Teflon Military 
by the Services and Standard spiral back-up rings and Kel-F® 
CA A » BEC being electrical sleeving for aircraft use. 
specified for more 
and more engines, RESISTOFLEX CORPORATION, Roseland, 
airframes and mis- New Jersey; Western Plant: Burbank, Calif. 
siles. This new plant, 
now ready, will pro- Bereteeee oe tedan fon demeaintaiee aides, 7. iaicen extoaee 


20th year of service to industry 


esistoflex 








RELIABILITY 


Dependable performance is a quarter-century tradition at Motorola— 
the world’s largest exclusive manufacturer of electronic equipment. 
Under subcontract to Convair, Motorola engineered for reliability, and 
is now producing the guidance equipment for the Navy's new 


all-weather anti-aircraft missile, the ‘‘Terrier’’. 


Positions open to qualified Engineers and Physicists 


MW MOTOROLA 


COMMUNICATIONS & ELECTRONICS DIVISION 
National Defense Department 


2710 N. CLYBOGRN AVE.+ CHICAGO, ILL.* Laboratories: Phoenix, Arizona and Riverside, California 








ced specialists are five in training and acto shiclding and harnesses, and igni 
dministration, seven in material, eight tion analvzers 


n production, cight in tool manufac Cannon oig 4 Co has licensed Here’s why the 


turing, six in plant enginecring, seven in Japan Aviation tronic ) manu 


manufacturing and imdustrial engineccr- facture Cannon plugs An agreement 
ing, and 10 in quality engineering. between the B. F. Goodrich Co. and 
These men are guiding a Kawasaki Yokohama Rubber Co. for the produ ft 
working force of about 500, which will _ tion of fuel cells is now pending. Other Co} 
+ 


rrow to 2,000 by the end of 1956. The iccords are also being negotiated 


Americans do not issue advice to the _ present 
vorkers directly. Each works through a However, difficulties in concluding OxYG iE Say 


Japanese counterpart who directs the many of the anticipated contracts may 
] 


work as he learns what to do considerably slow down plans for a 
; , gradual switch to Japanese-made parts CONSOLE 
Other Licensees in Program | 
Lockheed is providing Kawasaki—in New Production Facilities 


e 
ddition. to technical aid—with many So far, assembly has been done under Vy standard 


fuselage parts from its own manufactut makeshift conditions in old inadequate 
ing plant and obtaining other equip- buildings at Kawasaki's Gifu plant. But 


nent from subcontractors in the U.S the company is now spending $4.1 mil on the new 


t is also arranging licensing contracts lion on new production facilities that 
between American manufacturers of will be ready for use by next April a 
parts and Japanese firms. About $30,000 is being spent for land, 

Up to now, Bendix International $953,000 for buildings (including new x a 

licensed: ‘Tokyo Keiki Seizosho Co. _ structures, reconstruction, expansion, —_" Lc 
to produce turn and bank indicators nd removal), $1,308,000 for ma é 
iccelerometers, clectrical starters and chinery, $1,400,000 for jigs and tools, a é ad. 
cngin¢ boost controls; Hakushin ind $409,000 for other items. In addi at 
Electric Works, autosyn transmitters tion, operation costs will run to $2 —_— 
ind indicators, magnesvyn transmitters million A C d 680 
ind indicators, and instruments using An assembly plant with a floor space ero Lommander 
this equipment, including fuel flow of 178,000 sq. ft. is almost completed 
meter components; Shinko Electric Co., and quarters for Lockheed engineers 
everse current relays, voltage regulators 28 furnished cottages—have already 
ind control panels; Kavaba Kogyo been built. Nine old buildings, until 
K.K., main wheels, nose wheels, brakes, now used for airframe overhauling, 
hydraulic valves and controls; Yokogawa lightplane production and assembly of 
Electric Works, jet turbine ignition, the first T-33s, are being fitted out 
magnctos, reciprocating engines, mag- for parts manufacture. Their floor space 





%& COMPLETE. Fixed oxygen sys- 
tem supplies as many as five 
persons — more with dual mani- 
fold plugs. 


% SIMPLE TO USE. Set at cruis- 
ing altitude and plug in masks. 
Each outlet is an ON-OFF valve. 


% LIGHT WEIGHT AND COM- 
PACT. Measures 7'2” x 8” x 12”. 
Weighs only three pounds. Fits 
anywhere in the cabin of the air- 
plane. Does not require valuable 
instrument panel space. 


If you do not have Scott Oxygen Console 
equipment, write today 

for complete information. 

Please specify your aircraft. 


KC-135 Section by Rail 


One of the largest fuselage sections ever to be moved by rail arrived recently at Boeing 
Airplane Co.’s Renton, Wash., plant after a cautious, nine-day journey from San Diego ¢ . SCOTT AVIATION CORP. 
where it was manufactured by Ryan Aeronautical Co. under a Boeing subcontract. The 275 Erie Street, Lancaster, N.Y 
section will become part of the first production model of the KC-135 jet tanker being lect S7t Steet 
built for USAF. ‘ ae 
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TORRINGTON 


NB SERIES NEEDLE BEARINGS 
For Aircraft Applications 







Torrington NB Series Needle Bearings employ the 
same needle roller principle as the famous DC Type 
Bearing. 

They are available in the five types illustrated, 
all being of nonseparable construction and designed 
for periodic relubrication. Outer and inner races 
are of high carbon, chrome steel, hardened and 
precision ground. 

Like the DC Type, the compact design of NB 
Series Needle Bearings permits saving in size and 
weight of surrounding parts. 

Torrington NB Series Needle Bearings have been 
used extensively in the aircraft industry and for 
ordnance work where their extremely high static 
capacity and anti-friction characteristics enable them 
to withstand heavy impact loads. 


Designs can be modified to meet industrial appli- 
cations involving rotating motion. 






















Type NBC—oscillating motion only. Designed specifically for 
applications in which the OD is supported by a housing 
and the washers are backed up by clamping surfaces. 





Types NBE and NBK—oscillating motion only. Self-aligning. 
Designed for applications where it is difficult to obtain 
alignment during assembly or where deflections make a 
self-aligning bearing desirable. 








Types NBF and NBL—heavy rolling loads. Designed for use as 
rollers under heavy loads at slow speeds. 















See our new Needle Bearing Catalog in the 1955 Sweet's 
Product Design File—or write direct for Catalog No. 55. 






THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District offices and distributors in principal 
cities of United States and Canada 
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TORRINGTON BEARINGS 


Needie « Spherical Roller «+ Tapered Roller 
Cylindrical Roller « Ball e« Needle Rollers 











totals 213,000 sq. ft. Machinery being 
installed, Japanese-made, _in- 
cludes skin and spar milling machines 
and stretch presses. 

lo meet expenses, Kawasaki 
will use $1.4 million of its own capital 
and hopes to obtain $2.2 million in 
Mutual Security Administration funds 
md $500,000 in long-term credit bank 
loans. City bank loans will be solicited 
to meet operations expenses. 


Reborn Industry 


Che ‘I-33 project will have significant 
effect on Kawasaki's growth. The off- 
spring of the pre-war Kawasaki Aircraft 
Industries Co., whos 80,000 emploves 
turned out military aircraft during the 
war, the firm increased its capitalization 
from $2,433,000 to $4,866,000 in 
November 1955, about a month after 
the T-33 program got underway. 

Excluding employes now working on 
this project, Kawasaki has a labor force 
of more than 3,000 workers, divided 
between its Gifu and Kobe manufactur- 
ing divisions 

In addition to new facilities being 
added for the ‘T-33 program, Gifu has 
a land area of 936,000 sq. ft., a floor 
space of 473,000 sq. ft., and machinery 
units numbering 1,104. Kawasaki has 
produced here the KAL-I (one in 1955) 
ind KAL-II liaison planes, as well as 
target aircraft, for the Japanese air 
force, and the KAT-I trainer for civilian 
aviation schools. Also, airframes for the 
U.S. and Japanese air forces are over- 
hauled here (167 in 1955). In addition, 
Kawasaki manufactures about 700 bus 
bodies vearly at Gifu. 

Ihe Kobe site has a land area of 
936,000 sq. ft., building floor space 
of 149,000 sq. ft., and machinery total- 
ing 3,000 units. Kawasaki-Kobe turns 
out the Bell 47 helicopter (8 in 1954, 
14 in 1955, 24 in 1956). Japan’s only 
facilities for the complete overhaul of 
jet engines (453 in 1955) are also lo- 
cated at Kobe 

Over $2 million was spent in 1954- 
55 installing these facilitics. The com- 
pany also manufactures 240-hp._air- 
craft engines here, as well as textile 
machines, precision gears, safety ap- 
paratus and small engines. 


The Profit Picture 

The T-33 program will greatly en- 
hance the company’s activities—and 
financial standing. Its annual profit 
from the program is likely to be from 
5 to 10%. 

Under the U.S.-Japanese agreement, 
the price of the T-33 airframe, based 
on the average of the first 100 planes, 
has been pegged tentatively at $172,- 
000. Of this amount, $94,000 will be 
borne by the U.S. 

hus, the actual purchasing price to 
be paid by Japan’s Defense Agency 
would be $78,000. Kawasaki, however, 
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Combines For the First Time 


Pantobase 


(All Bases) 


BLC 


(Boundary Layer Control) 


it is with pride that Stroukoff Aircraft 
is producing for the United States Air 
Force the most efficient advanced 
assault air transport in the history of 
military aviation. 


This development combines slow 
landing speeds through means of the 
Boundary Layer Control system, and 
includes the Pantobase installation, 
both designed by Stroukoff Aircraft 
Corporation. 


The MS-8-1 is able to land and take- 
off from unprepared surfaces such as 
rough terrain, sand, snow, ice, ordi- 
nary runways and to operate from 
water as well. it will do so at low 
speeds never before possible with air- 
craft of its weight; and in half the 
area needed by its prototypes. 


Aircraft Corporation 


WEST TRENTON 


NEW JERSEY 
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HELICOPTER MEDICAL MISSION CROSSES AFRICA— 
Crossing African jungles and bushland from Leopoldville, 
Belgian Congo, to Nairobi, Kenya, the Lederle-Sikorsky 
Medical Expedition flew 2800 miles in a Sikorsky S-55, 
distributing drugs and surveying health conditions. The 
expedition again showed the significant role of the heli- 


AROUND THE 
SIKORSKY HELICOPTERS 


TO THE ANTARCTIC—Landing on the Coast Guard ice- 
breaker Eastwind, a Navy Sikorsky HO4S helicopter joins 
Operation Deepfreeze, the U. S. antarctic expedition. 
The Eastwind sailed from Boston in November. The HO4S 
is a Navy version of the famed S-55 which serves in 
quantity in each of the U. S. armed services and is the 
standby in commercial and military operations all over 
the free world. 
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copter in public health work in Africa. For several years 
Sikorsky helicopters have been used there in spraying 
operations to control the tsetse fly, carrier of sleeping 
sickness, and for other vital health missions. The heli- 
copter’s ability to reach inaccessible areas opens new 
possibilities for the development of equatorial Africa. 


WORLD WITH 


S-58s FOR COMMERCIAL SERVICE—To enter airline 
service in the U.S. and Europe in 1956, the Sikorsky S-58 
is the largest helicopter made available for commercial 
service. New York Airways plans to buy 7, Sabena Belgian 
World Airlines 8, all to be delivered starting in the spring. 
Both airlines currently use S-55s. The new S-58 will carry 
12 passengers and will cruise at more than 100 m.p.h. 
against the earlier model’s 85 m.p.h. 
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HELICOPTER HISTORY 


——— 


FIRST SHIPBOARD LANDING 


In May, 1943, Capt. (now Brig. Gen.) H. 
Franklin Gregory landed a Sikorsky XR-4 
on the deck of the tanker S.S. Bunker Hill, 
in a successful demonstration of a_ heli- 
copter’s ability to operate from the small 
deck of a merchant vessel. The demonstra- 
tion took place on Long Island Sound off 
Connecticut. 


MARINES 








THE MARINES HAVE LANDED — this time, by helicopter, landing 
on a submarine. And the situation is well in hand, with this 
unique operation again demonstrating the helicopter’s versatility, 
offering new methods of evacuation for the sick and wounded 
and new possibilities for emergency supply, as well as new battle 
capabilities. Photo shows a Sikorsky HRS-1 transport helicopter 
landing aboard the USS Sea Lion during exercises off North 
Carolina. The HRS-1 is the Marine Corps version of the 
Sikorsky S-55 helicopter, which is also operated by the other 
armed forces. 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 
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GENERAL LABORATORY ASSOCIATES, INC. 
Norwich ( el A ) New York 


AIRCRAFT IGNITION. AND ELECTRONIC EQUIPMENT 
WEST COAST SALES & SERVICE, 3903 Warner Blvd., Burbank, Calif, Victoria 94390 
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wants to raise the price to about $94,- 
000, but will probably settle for about 
$83,000. 

In any case, the important effect of 
the ‘T-33 project on Kawasaki's financial 
position is reflected in the following 
projection: 

From April 1955-March 1956 sales 
of $7.6 million and profits of $168,000, 
the company expects to climb to sales 
of $14.7 million and profits of a littl 
over $1 million in the year April 1956- 
March 1957. For the half-year, April 
September 1957, the company expects 
sales of $8.6 million and a profit of 
close to $700.000. 

Not calculated in these figures is the 
business Kawasaki will do if several 
prospective jet equipment manufactur 
ing projects get underway as planned 
Under a $20-million program now be 
ing considered by Washington, Kawa 
saki, with technical assistance from th« 
Allison Division of General Motors 
supplied through Lockheed, would 
manufacture 350 J33 jet engines over 
a five-vear period starting next Septem 
ber. (Ishikawajima Heavy Industries 
would produce J47 jet engines with 
General Electric Co.’s technical aid 
in a $30-million five-vear venture be- 
ginning in April 1958.) 

Moreover, Kawasaki, together with 
three other Japanese aircraft companies, 
is now designing an intermediate jet 
trainer for the Japanese Air Defens¢ 
Force. If its model is selected for manu- 
facture—a decision is slated to be 
reached this spring—it will obtain siz- 
able orders for the JADF. Preliminary 
wind tunnel tests have already been 
made. 

Finally, Kawasaki and Lockheed are 
already thinking “®f producing F-104 
fighter-bombers in Japan when the de- 
mand for T-33s starts to taper off, 
probably in 1958. 





PRODUCTION BRIEFING 





> Contract for $3.5 million has been 
warded Beech Aircraft Corp., Wichita, 
by Lockheed Aircraft Corp. for T2V 
Navy jet trainer wings. The supple- 
mental order will extend Beech pro- 
duction to October 1957. 


> Pilot plant heat treating and labora- 
tory facilities have been established by 
Metallurgical Consultants, Inc., 4935 
E. Slauson Ave., Mavwood, Calif. New 
facilities opened by the firm, organized 
two and a half years ago, cover over 
5,000 sq. ft. 


> Microfilmed active records systems 
will be handled by a new service depart- 
ment of Filmsort Division, Dexter 


Folder Co., Pearl River, N. Y. 
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MARMAN ANNOUNCES NEW TIME-SAVING 


Lightweight Instrument Clamps 


now used on the 
Douglas A4D Skyhawk 


py * 


Full AN approval in 142", 2” and 3%” sizes 

60% weight savings over standard instrument clamps 
Designed for quick, easy installation and removal 
Fit Ys" to ¥4”" instrument panels without adjustment 
Instrument weight supported by both clamp screws 
Eliminate instrument panel warping 


Entirely non-magnetic for universal application 


: : Immediate delivery in AN-approved sizes 
Marman AN instrument mount clamps are designed to attach most 


instruments to aircraft instrument nels. ial si - . . : , ° 
a rere instrument pancle. Special sizes end con Write, wire or call for full information and prices 
igurations are also available. 


For ease of installation, expanded clamp is placed behind instru- Cam action on master screw tightens the clamp around the instru- 
ment ponel and attached with two screws. Instrument is then ment. When installation is complete, instrument is locked securely 
inserted into panel. in place. 


A SUBSIDIARY OF 


11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA 
IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 15. ONTARIO 
MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U.S., CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING 
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VCO DEFENSE AND INDUSTRIAL PRODUCT STRATFORD ONN, 


ENGINEERS WANTED: 
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a! opportuni 
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Crosley 

brings America 
down to earth-— 
safely 


The isolation of the skies can be a lovely or a terrifying 
thing. But today’s aircraft, even w] storm-tossed 

and weatherbound—cut off from all visual contact 

with the earth—-can find their way certainly and safely 

to a happy landing through Instrument Landing Systems. 
Ninety per cent of Instrument Landing Receivers in 

use today are built by Crosley. Through the advanced 
developments of Crosley scientists and engineers in 

the fields of miniaturization and unitization, ILS Receivers 
have become compact and light enough for even the 


smallest single-engine airplane. 


As new electronic concepts emerge from Crosley 
science and are turned into precision-built realities by 
vast Avco production facilities, the skies become more 
hospitable...America’s safe and successful flight 


more certain. 


lf your plans are linked in any way to advanced electronics, 
find out how Crosley’s capabilities and knowledge can be 
brought to bear on your specific problems. Wire, phone or 


write to: Avco Defense and Industrial Products, Stratford, Conn. 


MICO defense and industrial products 


Aveo Defense and Industrial Products combine the scientific and engineering 

ind production facilities of three great divisions of Aveo Manufacturing 

rosley; Lycoming; Aveo Advanced Development to produce power plants, elect 
ics, air-frame components, and precision parts at installations located as follows: Bosto 
Mass.; Cincinnati, Ohio; Dayton, Ohio; Everett, Mass.; Los Angeles, Calif.; Nashv 
Tenn.; Richmond, Ind.; Stratford, Conn.; Washington, D. C.; Williamsport, Pa 


TODAY'S MILITARY SERVICES. W/TH THEIR TREMENDOUS TECHNOLOGICAL ADVANCES MADE POSS/BLE TAL REWARDING < 





Harrison Cools Revolutionary 
New Bell Convertiplane 


Take off from the back yard! Land on the roof top! And waste no 
time between! The revolutionary new Bell Convertiplane is a 
helicopter at the field, a plane in the sky. This means highly 
variable conditions for engine temperature control. Harrison 
engineering came up with the answer, with controlled cooling that 
equalizes the variables, maintains correct engine temperatures 
under all flight conditions. Design of special cooling equipment for 
one of the world’s most versatile aircraft is another example of 


Harrison leadership in temperature control. Let Harrison’s broad 


experience and extensive research facilities help you. Whenever you 


GENERAL 
MOTORS ; 
—_— have a temperature-control problem, look to Harrison for the answer. 


Temperature control is our business at 
Harrison. Harrison heat exchangers ore 
known the world over for efficiency and 
reliability And Harrison keeps pace with 


new needs with the most intensive tem- 
perature-control research in the industry. 
TEMPERATURES ¢ 
MADE 
f— 


To RADIATOR DIVISION, GENERAL MOTORS CORP... LOCKPORT, N.Y | 
ORDER 




















Britain’s Aircraft Needs: Part Ill 





Equipment Dearth Slows British Research 


By Sir Roy Fedden 


lurning now to a number of tech- 
nical matters which have held back 
the production of the new family of 
post-war British aircraft. These I con 
sider in the final analysis must, to a 
considerable degree, be laid at the door 
of the chief engineers and senior execu- 
tives of industry. 

Seeing that the aircraft industry is 
mainly geared to, and dependent upon, 

Government department and is the 
country’s aviation wat potential, this 
necessitates that first consideration must 
be given to Government requirements, 
from both national and financial stand 
points. 

I would have hoped, however, that a 
closer understanding between the tech- 
nical sides of industrv and the Govern- 
ment would have prevented that un- 
doubted  vacillation and unrealistic 
policy that has existed in several direc- 
tions. 

Because of changing political condi- 
tions and situations at home and 
abroad, there is always the risk of can- 
celled or reduced contracts. This has 
resulted in nearly every firm accepting 
all the work they can get, regardless of 
their capacity to tackle it efficiently 
and in a reasonable time. This un- 
realistic and rather amateurish approach 
of seizing upon every order possible, has 
resulted in most firms in the country 
that have any design team at all being 
hopelessly overloaded. 


Design Frustration 


This is all made more difficult be- 
cause aircraft design is so much more 
complicated than 10-15 years ago and 
covers a far wider field of intricate elec- 
trical and mechanical equipment re- 
quiring first class engineering and en- 
tailing overall a total design capacity of 
anything from 10-20 times the man 
hours of an aircraft of the last War. 

This in turn has resulted in a few 
cases in a natural but deplorable state 
of frustration in the design team, born 
of despair of ever being able to get 
on top of an impossible mountain of 
work, which tends to leave a design as 
it is, rather than grapple with a prob- 
lem only partially solved, and leads 
to a feeling that somehow or other the 
prototype will be got right and in due 
course production will flow. 

I would date the start of many of 
these troubles to a Government de- 
cision not to allow manned supersonic 
investigation. In consequence we are at 
least a generation behind the Americans 
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in fighters, and more than that in the 
basic knowledge produce 
Mach 2 machines. 

Certainly 10 were lost 
it was decided, early after the 
the War, to start high speed research by 
from Mosquitos, 
later abandoned 


Mr. 


needed to 
vears when 
end of 
droping models 
which was fortunately 
by that far-seeing man, the late 
Walter Perring 

Even allowing for the 
which America tackles all design engi 
neering problems and with the usual 
3:1 ratio in the numerical strength of 
their aircraft technical staffs as 
pared with ours, she still has an ad 
vantage of about 2:1 over us. For ex 
ample, for 1,000 British 
draughtsmen technicians and test staffs, 
the American minimum requirements 
would be 3,000; but their thoroughness 
and insistence in tackling every phase 
of design, aerodynamics, structures, high 
and low temperatures, electronics and 
armament research, etc., will double 
this figure to 6,000. 


lavish wav in 


com 


designers, 


‘Penny Numbers’ 


One of the mistakes made since the 
War, but already appreciated by the 
Germans in the last War, was the 
“penny numbers” ordered off any pro- 
totvpe. This has been fully ventilated 
already in Parliament and to some ex- 
tent remedied, but it should have been 
ippreciated by our technical people 
and insisted upon long ago, and it 
does not help our current types just 
arriving, for these can only now be 
built when production starts. 

I would hope that the recent prac- 
tice of setting up outside design firms, 
which has sprung up owing to such 
difficulties, is only a passing phase and 
an example of the desperate straits in 
which the industry has found itself. 
My personal experience has always been 
that one can not get the personal 
touch or enthusiasm in this wav and 
that design, development and_produc- 
tion in the early stages is the key to 
cficiency and is largely a matter of 
inventive thought and effort of a united 
team. 


Computer-Technique Lag 

British design executives, desperately 
overloaded for several years, did not 
in the main avail themselves as early, 
or had not the time to investigate, the 
very real advantages of computer tech- 
nique as compared with their opposite 
numbers in U. S. A. In the States, this 
most important aid to the design and 
evaluation departments has long passed 


ind has now become 
tool in the hands 
wiation engineers. The field is 
istounding pace 


the novelty stage 
i valuable day-to-day 
of the 
widening daily at an 
ind without this equipment a designer 
would be almost as hemmed in as 
would be the case if he were deprived 
of some proven machining principl 

Introduced originally to relieve pre 
sure of work in the stress department 
it has been found of immense value in 
manv other spheres 

With our shortage of technical staff 
it is a particularly appropriate item for 
full introduction into the British indus 
irv, and it is hoped that Cranfield Col 
lege of Aeronautics will be able to spe- 
cialize on suitably trained staff for this 


work. 


Aircraft Materials 


Up to the beginning of the second 
World War, Britain was leading on air 
craft materials by a considerable mar 
cin. I regret to sav I do not think this 
is the case toda\ 

I am not referring so much to ti 
tanium alloys, although in spite of 
Britain having what I understand to 
be the best production technique for 
this material, we are well behind 
U.S. A. in the use of this metal 

I am rather referring to our general 
ipproach and leadership in aircraft ma- 
terials generally. 

I do not consider this country has 
kept pace on materials since the War 
with the available improvements in 
technique. In the whole material field, 
where is there a Brearly, Hatfield, Swin- 
den, Julien or Devereux? 


Collaboration Need 


I am hopeful that Cranfield may be 
ible to play a greater part on materials 
in the not too distant future. 

I feel the technical side of the air 
frame industry, suddenly immersed 
deeply in fatigue problems since the 
end of the War, might have got out 
of their difficulties faster if they had 
more closely collaborated with their cor 
responding numbers in the engine in 
dustry, who have had this bogey with 
them for the last 30 years. It is pos 
sible it is not vet too late for a closer 
collaboration! 

After the War, as a result of visiting 
the first one or two machine tool ex- 
hibitions, I felt this important British 
industry was really forging ahead, but 
I regret to say that, as far as the air- 
craft industry is concerned, I am of 
the opinion it is now falling behind. 

It causes concern to go round our 
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‘Bendix-Paci fie 


OPENS ITS NEW 


ENGINEERING 


PATTERN FOR PROGRESS 


The consolidation of all the engineering resources of 
Bendix-Pacific into one ultra-modern facility has now be- 
come a reality’ at the new Pacific Division Engineering 
Center in North Hollywood. 

Bendix-Pacific is making certain that its traditional leader- 
ship will continue in the specialized electronic fields of 
radar, missile guidance, telemetering and sonar as well 
as in hydraulics and electro-mechanics. 

The new Center represents another important step in the 
integration of Pacific Division’s engineering and develop- 
ment skills under the Weapons System Concept. 


CENTER 


HYDRAULICS 


NO 1 OF A SERIES 


ELECTRO 
MECHANICAL 


awe 
os 


TELEMETERING 


PACIFIC DIVISION 


“Bendix Aviation Corporation 
NORTH HOLLYWOOD. CALIF. 


EAST COAST OFFICE: 475 Sth AVE., N.Y. 17* DAYTON, OHIO-—1207 AMERICAN BLOG., DAYTON 2, OHIO * WASHINGTON, D.C.—SUITE 803, 1701 **K’’ ST., N.W 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST., NEW YORK 17 








airframe plants and 
sce sO many new German, Swiss and 
American machine With the 
definite changes in type of manufacture 
that are coming along, this is likely to 
become still more emphasized. 

In spite of our being supreme in the 
gas turbine field for the first five vears 
after the War, America has made great 
strides and is now fairly close on our 
heels, and I attribute this almost en 
tirely to the great benefit that has 
accrued from adequate research equip- 
ment based on what we saw in Ger- 
many immediately after the War. 

Vacillation and change of policy has 
put back our having any full scale alti- 
tude engine test equipment. This is 
required not only for research, but also 
for carly calibration of new prototypes 

The tremendous pull that the 
U. S. A. has over this country on ex 
perimental and prototype engine test 
ing is extremely serious. The advantages 
that accrue to their engine industry in 
having the Unitary plan tunnel at 
Cleveland for testing the latest engines 
in the Mach No. range of 2 to 
without in any way interfering with 
research, is of enormous advantage. 

Our Government is tackling this 
matter but in too dilatory a way, and 
it is anticipated that we may have in 
four years’ time equipment compar 
able with what the U. S. A. possesses 
today. 

It is good to know that one British 
firm has taken on the responsibility of 
their own engine altitude tunnel, and 
will be ready at least a couple of years 
before the official equipment is ready. 
In the meantime, other countries are 
planning even more advanced equip- 
ment. 


Wind-Tunnels: U.K. v. U.S. 


Similar remarks must be applied to 
aircraft wind tunnel equipment; al- 
though new tunnels are planned by 
the Government, it is doubtful if they 
ire extensive enough in the high Mach 
No. range, and there is nothing even 
thonght of corresponding to the two 
Unitary plan tunnels at Langley and 
Ames Laboratories in U. S. A. which 
offer superb facilities for constructors 
to obtain comprehensive measurements 
on large scale models without in any 
wav interfering with basic research. 
Here again, it is difficult to put into 
words shortly the advantages that will 
accrue over the next few vears as a 
result of these N. A. C. A. tunnels. 

Cleveland and Ames Laboratories 
were available to the R. Ae. S. (Roval 
Acronautical Society) delegates’ inspec- 
tion last summer No account in 
these comments has been taken of the 
comprehensive facilities of the U. S. 
A. F. at Tennessee or the U. S. Naval 
facilities at West Trenton. 

In this countrv, we are at present 


best engine and 


tools. 


s- 
5.> 
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IT’S A GOOD IDEA 


to switch to... 


yr, 


ELECTRON TUBE SHIELDS 


Patent Pending® 


for best cooling, longer tube 


life and reliability! 


It's simple to make the switch to TRs. They fit 
standard JAN 7 and 9 pin miniature sockets like 
the TS102P01, TS103P01, etc., and give complete 
electrostatic shielding. IERC’s exclusive, patented 
liner effectively dissipates heat and dampens 
vibration. TRs will stop “premature” tube failures 
caused by excessive temperatures in any of your 
existing or new electronic equipment projects. 
*Cross-licensed with North American Aviation, Inc. 


write for ‘TR’ technical bulletin 


electronic 


e “ed " a = 

m. i TR) \sb 

oA hd : 

research 
145 West Magnolia Boulevard, Burbank, 


corporation 
California 





Opportunity for 


the holder of a 
production -item 


patent! 


A large manufacturing 
plant equipped with 
precision machinery will 
finance and manufacture, 
on royalty basis, patented 
production items. 

If you have such a potent, 
and are interested, write: 


PATENT PRODUCTION DEPT. 
3300 W. TEMPLE STREET 
LOS ANGELES 26, CALIF. 





MINIATURE 
VISCOUS DAMPER 


FOR 
LOW-FRICTION DAMPING 
and VIBRATION CONTROL 


re 


e SMALL SIZE 
© LIGHT WEIGHT 

© MINIMUM FRICTION 

e WIDE ADJUSTMENT 

e HIGH PERFORMANCE 
e UNIVERSAL MOUNTING 


For Performance Data, Write 


ESCO MFG. 


Bridgeport Penna. 
A DIV. OF HAINES GAUGE CO. INC. 
Phone BRoadway 5-2328 








marquardt nnounces 


A NEW PROGRAM OF 


ii INDIVIDUAL 
A PROFESSIONAL 
DEVELOPMENT 


for our Engineers 


TaleiMareler-1 
guidance 
for you by 
foT UL S-3 f-Talellale! 


yet -Teit- itt t-) 


Steet eet OOSOSOVEOES SOSSOSSOCSCEOCOSS OOS 
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> 
- 
SJ 
> 
7 
; 
. 
; 
, 
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. 
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. 


complemented by 
feotelaalel-lah £i-ieielelelail te 
Tele Ter-hitelar- im elaeleis- taal 


VY Aabi- mle) mmel-st- tit 


<< 


industrial Relations Department « 16551 Saticoy St, Van Nuys, Calif. 
THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 


very cramped by our inability to mak 
the high quality supersonic models re 
quired for this advanced work, and thi 
again is a serious “bottle neck These 
models are at present taking the best 
part of a year to make and little can be 
done on the main design of certain 
aircraft until the tunnel results are 
forthcoming 

It is felt that some designers and a 
number of Government officials are not 
vet realistic about these matters; and 
that sub rosa, in the background, ther 
is the old bogey that has been b« 
devilling us for so long in this country, 
that we can get bv without this class of 
equipment 


‘Badly Handled’ 


It is tragic how badly this whok 
question of engine and airframe tun 
nels has been handled since the Wat 
lirstly, by inferring that they were 
not necessary at all; and then when at 
last the facts became apparent, hesit 
tion on the right policy to adopt and 
the steps that would have to be taken 
to meet anything like the required f 
vard programme. We are a long w 
from being out of the wood vet 
these vital matters 

It is tremendously inspiring to 
the morale and keenness that 
engendered with facilities such as exist 
it Edwards Base. With modern supe 
sonic aircraft, which are just around 
the corner, it is quite wrong to ask test 
pilots to do development of new pro 
totypes on certain aerodromes at hom« 

[he attempts to use North Africa 
have so far been an altogether inade 
quate stop-gap, and the whole matter 
requires tackling on an entirely different 
and more realistic basis 


‘Clumsy’ Instruments 


Not all our test pilots have the tech 
nical education and subsequent train- 
ing necessary to deal with present-day 
fiight problems; some of the firms’ per 
formance departments are inadequate 
for formulating proper flight test pro 
grammes, and seeing these cafried out 
loo many aircraft have left the firms 
in recent years for Boscombe Down 
only to be found seriously wanting in 
their first flights by service pilots 

Our aircraft instruments are clumsy 
and heavy compared with those of the 
U.S. & Admittedly, there is more 
opportunity in a greater home market 
in America with, of course, more com 
petition; but our instrument makers 
appear too often to wait and take ex 
cessive guidance from M. O. S. (Min 
istry of Supply) and R. A. E. (Royal 
Aircraft Establishment, Farnborough) 
instead of going ahead on their own, 
ind keeping in touch with American 
technique and development 

I understand a committce has been 


sitting for about five years to decide 
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whether we should have a heavy mod- 
em pre not, an absolute 
for the new integral sculpturing tech 
I believe the members of this 
that been standing 
were the aircraft 
who have argued amongst them 
to whether this is the right 
to make aircraft or not. 

Surely, here is 


ss OI necessity 
nique 
commiuttec have 
in the way construc 
tors 
selves as 
wal 
1 case where we just 
could not go wrong by going ahead on 
press for a 
ber of requirements, which without any 
possible doubt will be required. I 
gather that at last the aircraft special 
ists are coming round to thinking they 
want a press, but it must not be more 
than 25,000 


ne long-term heavy num 


tons 


‘Irresolute’ Approach 


Whi 
hould sav 


nobody knows! I 
it least 40.000 tons 
seeing that it takes sev- 
cral vears to construct, and in view of 
what I have seen in the States. 

his reactionary irresolute approach 
of our industry on this matter reminds 
me somewhat of the 


some 20 


this figure 
one of 


iS necessary, 


severe criticism 
our pionecring 
work on forged cvlinder heads and in 
tegral milled finning on the score of 
extravagance, and the fact that in 
U.S. A. all heads were cast. For vears 
f has obligatory on large 
high efficiency piston engines, and in 
U. S. A. today the most modern forg 
ng and integral milling technique is 
universally used on the engines of all 
long-range four-engine transports 


years ago on 


been 


orging 


Industry’s Responsibility 


I feel that the R. Ae. S., which is 
composed almost entirely of technolo- 
from industry and the scientific 
branches of the Government, has 
i) great opportunity since the 
War in not giving their members bet 
ter leadership and guidance to prepare 
them for this family of aircraft. 
I believe it was, and still is, the So 
duty to take the lead in con- 
nection with all matters relating to 
technical education and problems re- 
lating to technologists in aeronautics, 
ind to see how with our limited num- 
bers, our forces can be marshalled and 
a better and more practical 


gists 


missed 


new 


cietv's 


used in 
wav. 
Turning now to the responsibilits 
of industrv, I feel the S. B. A. C. (So- 
ciety of British Aircraft Constructors, 
Ltd.) has failed to appreciate funda 
mentally the great change that has 
come about in aircraft technique, and 
that whereas the Societv and all its 
officers have applied themselves dili- 
gently to their tasks, it has for the 
most part been along the line of the 
traditional pre-war mould rather than a 
new approach. By this I do not mean 
“bigger and better” in the sense of 
expending large sums of money, but 


AVIATION WEEK, February 20, 1956 


Fiat Fighter 


Latest model of the Fiat G.91 light ground-attack fighter now under development for the 
North Atlantic Treaty Organization shows the similarity between the Italian design and 


the North American F-86K being built under license by that firm. 


The G.91 is being 


designed by a Fiat engineering team under Prof. Gabrelli. Powerplant for the G.91 will 
be the Bristol Orpheus, now running near the 5,000-Ib. thrust mark in tests. G.91 is 
competitive with two French designs: the Breguet Taon and the Dassault Mystere 22 series. 


jather an appreciation of the profound 
changes that have come about, and the 
need for different tactics. 

Over this difficult post-war time I 
had hoped that the R. Ae. S. and the 
S. B. A. C. might 
oined forces, and I was interested to 
sce that in the excellent new I. A. S. 
Institute of The Aeronautical Sciences, 
Inc.) block of buildings at Los Angeles 
the trade society had their own offices 
md were daily in touch with their 
technical counterparts to a very marked 
degree. 


hav ec more ¢ losels 


Broader Set-up 


Industry, of course, has its many 
difficulties and problems, and the 
S. B. A. C. in its 39 years or so of life 
been efficiently organized as a 
successtul trade body, but I think it 
has got to become a broader and more 
impersonal set-up than it is at present 
if we are ever going to get the new type 
of British aircraft phased, timewise and 
technically, to enable this country to 
have a strong enough air defense force 
and a reasonable share of the world’s 
aviation business. 

Pre-war, the industry much 
simpler structure, and by hook or by 
ciook it was possible both to “take in 
cach other's washing” and to have 
cnough work to keep nearly two dozen 
ordinary members going. I suggest that 
the greater complexity of post-war air- 
craft technique may have outmoded 
this procedure altogether, and that one 
of the chief problems of the S. B. A. C. 


is that while it is serving its members 


has 


Was a 


the way they think they ought to go 
this modus operandi does not fill the 
bill today. 

This is the third in a series of four arti 
which Aviation Week 
the speech made by Sir Re 
Britain's fourth Conference 
Aircraft Production. Sir Ro 


sident 


les in is reprinting 
Fedden before 
on Problems of 

has served on 
three f the Aer 
cal Society and is a former aircraft adviser te 
the North Atlantic Treaty Organization. 


OCCASIONS as pre nauti 


Forging Development Eases 
Titanium Blade Problems 


\ new titanium forging process, said 
to make it possible to produce finished 


precision jet blades as cheaply as rough 
forgings, has been developed by Cana- 
dian Steel Improvement. 

lhe new technique is based on work 
done by a sister firm, Orenda Engines 
Ltd., in developing a supersonic succes 
sor to the company’s Orenda turbojet 
engine. CSI expects the new process to 
revolutionize production of the coming 
generation of supersonic jet engines by 
removing the barriers to economic usc 
of titanium. 

Details are guarded, but it is believed 
that the new 
usual problems of titanium production 
such as chemical affinity for hydrogen 
and oxvgen, which cause the metal to 

brittle and to scale, and often 
in distortion during ftorginy of 


process overcomes the 


become 
result 
thin sections. 

U. S. manufacturers have 
ordered the new titanium 
blades. 


already 
turbine 





Airlines adopt portable ANDREX X-ray for 
low-cost inspection without disassembly 


PAN-AMERICAN WORLD AIRWAYS 
8,429 ANDREX x-ray shots taken in 


5 month PAA prop inspection. Blades 
are x-rayed before going into service 
and at each 1400 hour and 2800 hour 
interval. PAA uses ANDREX x-ray 
extensively in engine and fuselage in- 
spection on both heavy structural steel 


and light metal members. ~ 4 


BRANIFF INTERNATIONAL AIRWAYS 


1 hour to inspect leading edge heater 
duct and attachment clamps and 
brackets in horizontal stabilizer on 
DC-6. No disassembly. Approximately 
3 feet inspected per each 1 minute ex- 
posure. Hidden defects or any serious 
corrosion caused by leaking gases can 


be detected at same time. Ww 


DELTA-C&S AIR LINES. Wing stringer inspection time cut to 8 hours 
for entire bottom wing structure from station 421 left to 421 right of DC-7. 
ANDREX x-ray is replacing visual inspection in general maintenance 
of entire Delta-C&S fleet. 1000 man-hours alone saved per year by not 
opening and closing wings. 


e Write for further information « 


ANDREX X-RAY 


PIONEERED, SOLD AND SERVICED BY 


HOLGER ANDREASEN, INC. 


703 MARKET, SAN FRANCISCO 3, CALIF. 


Canadian representatives: Non-Destructive Testing Corp., Ltd., 983 Bay, Toronto 5, Canada 





pa 


A3D SKYWARRIOR in position in run-up stand at Douglas-El Segundo. Stand is one of a pair built by Kittell-Lacy, Los Angeles. 


Front door on each nacelle house (structures on cach side) contains a viewing window and port for use of fire extinguishers. 


New Installation Silences A3D Run-Ups 


TRACKS GUIDE PLANE as tractor backs it inte position. The tracks insure that engine J57 IN NACELLE HOUSE. Sliding roof 


pod slides into slot in roof of uacelle house without damage. doors close slot during engine run-up. 


NACELLE HOUSE closeup shows how foam-rubber-edged sliding TIEDOWN ARRANGEMENT engages the A3D’s arresting hook to 
doors make tight seal against engine pod pylon, blanketing noise prevent motion of the plane when engines are ran. Wheel chocks 
of 10,000-lb.-thrust engines. Doors are operated pneumatically. prevent plane from swinging when only one engine is operated. 
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i USAF Contracts 
A TA ni | Following is a list of unclassified con 
: tracts for $25,000 and over as released 


















yA 7 v - / by Air Force Contracting Offices 
Ge 7 


AMC, Wright-Patterson 





HEADQUARTERS, 
Ohio. 





AFB, 

















Guardian Electric Mfg. Co., 1621 W t 
; nut St Chicago 12, DIL, testers-in-flight 
| controls, spare parts, testers-flig ircuit 


(PR's 541376 and 541377), $157,620 

General Mills, Inc., Mechanical Div., 1620 
Central Ave Minneapolis, Minn repair 
overhaul and modernization of Y-4 bomb 
sights, (PR 584464), $1,032,371 

Utica Div., Bendix Aviation Corp., Utic» 
N. Y., type MA-2 combustion starters, spare 
parts tools and data (PR PE-673974), 
$3,783,375 

Sperry Gyroscope Co., Sperry Rand Corp., 
Great Neck L. I N Y.. repair and/or 
modification of A-1A BNC Systems, assem 
blies, sub-assemblies and components, (PR 
844536), $1,706,609 

Propeller Div. Curtiss-Wright Corp., 
Caldwell, N. J., propeller blades for use wit! 
Model CT35S-B100 props (PR 147378-1) 
£26,976 

Jack and Heintz, Inc., Cleveland 1, Ohio 
generators, 30-volt {H0-amp da. for QAD 
mfg flange, type MA-4, P/N 128D, (PR SA- 
611429), $44,874 

Propeller Div., Curtiss-Wright Corp., 
Caldwell, N. J material and services for 






































development and fabrication of airplane 

rop wiring checking units plus adapting 

arnesses, (PR 202188), $31,886 
AMPHENOL captivated contacts Allen B. Dumont Labs, Ine., 750 Bloom- 
remain in fixed position feld Ave... Clifton N. J. spare parts, (PR 
in those instances where a 2 nohe 

perry Gyroscope Co., Sperry Rand Corp., 

extreme temperature changes Great Neck, N. ¥., MA-2 automatic pilot 
may cause cable shrinkage. systems (B-52 installation). MA-2 auto 

matic pilot systems (B-52 spares) MA 










automatic pilot systems, (Tech trng.), (PR 
. 177982, Amnd. No. 1 & 2), $2,817,205 
NEW RELIABILITY. Captivated contact RF connectors casi Wuctiie Otc. Shediie dation 


Corp., 11600 Sherman Way, North Holly 






meet a longstanding need created by the increased wood, Calif., radar set, RT-275/APS-42A 
93 ea radar set AS-428A/APS-42 440 
SN-59A/APS-42 557 ea (rR Gti 





use of cable under extreme temperature fluctuations. 





642751), $2,455,495 
Eclipse-Pioneer Div., Bendix Aviation 








: k : olen ss 
Teflon dielectric cable, particularly, will ‘shrink’ un- | @eeek: Weebone. 38.3. tadbeneee, hontoneth 

pressure synchro. style 2,847 ea (PR 
der these conditions, causing ordinary connector 673550), $89,253 





General Tire & Rubber Co., 1708 Eingle- 
vood Ave., Akron, Ohio, nose wheel assen 
blies, spare parts and data, (PR PE 635700) 





contacts to pull away. In new AMPHENOL captivated 





80.953 






contact RF connectors the contact is firmly anchored 


Aerosonic instrument Corp., 525 lleadin 
| Road, Cincinnati, Ohio, indicators, cabin 
| ° 
| 


ir pressure, pressurized aircraft 1 8” dial 
type MA-1 Spec MIL-I-5099A, (PR 673541) 





within the connector shell. Even under great ex- 








tremes of hot or cold the contacts remain fixed in $64,341 i 
Seaboard Electric Ce., 417-4: Canal St 

=~ . ° e ° . New York, N. ¥ 0-5 servo control (con 
position, assuring circuit continuity. onent of MB-2 autopilot), F/RF-84F retro 
| fit spares, spare parts and data (PR's 

Captivated contact RF connectors mate with RG- | MO-664829 & MO-66483%), $65,305 

Ford Instrument Coe. Div., Sperry Rand 
87/U teflon dielectric cable and RG-8/U, 9/U and og gp —s— Ave. Long Island 
A . pro c prove ent o minia- 
tures (AN/ASN-6 amplifier engineering 






10/U polyethylene dielectric cable. Plugs, jacks and drawings) (PR PE 168049). $187,087 


Librascope, Ine., 808 Western Ave., Glen- 


panel jacks are now available in N and HN series. dale 1, Calif., stereo ranging device (PR 


9617), $111,068 








Benson Manufacturing Co., 18th & Agness 
Ave. Kansas City, Mo., blade seals, blade 
covers, (PR 4773), $31,986 

General Electrie Co., 11 W Monument 
Dayton, Ohio, generators, aircraft engi: 
driven, 400 amp., 3% volt dx (PR PE- 
672766), $455,907 

Sundstrand Machine Tool Co., Rockford 
lll., drives, constant speed, (PR PE-235859), 
























Send for CAPTIVATED CONTACT 
PRODUCT BULLETIN for full 
information. 


aM PHENOL, 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 
AMPHENOL CANADA LIMITED, toronto 9, ontario 


ve 

















PATENT PENDING 
Captivated contact 













RF connectors are a $1,723,418 
totally new design Western Electric Co., Inc., 120 Broadway, 
New York 5, N. Y., repair and modification 






by AMPHENOL. 
U.S. Patent is now 
pending. 









of radar sets AN/APS-23 and/or AN/APS- 
64, ground position indicators AN/APA-44 
ind plug-ins, (PR's WR-5854533 and WR- 


84466), $2,795,721. 
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Electro-Snap Switches Can Be Adapted to Almost 
Easily, Economically 


Any Job — Quickly, 


Just choose the Electro-Snap Basic Switch that meets your elec- 
trical requirements, add the proper actuator — and presto! — 
you have a tailor-made precision switch that exactly fits your 
application. Electro-Snap makes a wide variety of stock actu- 
ators to fit almost any requirement. And our engineering depart- 
ment is at your service if a standard combination “won't fill 


the bill.” 


For prompt action on your switching problems, send us a brief 
description and rough sketch of the switch you need. 


SUB-MINI 


. 


SWITCHES 


TYPE E-4 
ACTUAL 
size 


amps, 125/2 


Operating force 
150 grams mex. 


Exceptionally 
vibration-resi 


Special model E4-7 
is stabilized for 


— 65° to + 
F. operation. 
Write for 
Data Sheet EM-2 


$.P.D.T., 1 circuit; 5 


ATURE 


50 v. AC 


Push Button 
Actuator 


stant. 


350° 





TYPE S SWITCHES 


Series $1 


$.P.D.T., 2 circuit; 10 amps, 


250 v. AC/ 30 v. DC. Ind. Screw 
or solder terminals on ends or one 
side of switch. Also available 
with reset button at bottom of 
switch or in Type $-100 Make- 
Before-Break Series where switch 
completes a new circuit before 


interrupting old one. 


Write for 
Data Sheet STM-2 


Write for 
Data Sheet DM-2 


DOUBLE-POLE 
SIMULTANEOUS ACTION 
TYPE D-8 

D.P.D.T., 4 Circuit 

15 amps, 125/250 v. AC. 

10 amps, 30 v. DC Ind. 

Eight terminals and four separate cir- 
cuits which operate simultaneously per- 
mit switch to reverse 3-phase moters, 
replace expensive reluys, etc. 


Roller Lever 


125/ 
Actuator 


Toggle Actuator 
(momentory or 
constant contact) 





Roller Lever 


Roller Leof ates 


Actvator 


Extension Leof 
Actvator 


Toggle Actuator 
(Momentary or 
Constant 
Contact) 


Extension 
leaf Actuotor 


Roller Actuator 


Leaf Actyator 


dt. 


Push Button Actvotors 
(Various button sizes available) 


; | 
ELECTRO-SNAP SWITCH & MFG. CO. 4220 West Lake Street, Chicago 24, Illinois E 





Double Toggle 
Actvator 


Push Button Actuotors 
(Vorious button sizes available) 


Special Push Button 
Actuator designed for 
fire control system 


HERMETICALLY-SEALED 

DOUBLE-POLE SWITCH 
Write for 

Data Sheet HJM-2 


Type 124 Toggle Actuotor 


for 


D.P.D.T., 4 circuit 10 amps, 125/ 
250 v. AC/30 v. DC. 


pec 


MANUFACTURERS OF A COMPLETE LINE OF PRECISION SWITCHES FOR INDUSTRY AND AVIATION 


pik t 





NEW SAGINAW b/b SCREW LAUNCHES A 
PROGRAM OF UNPARALLELED WEIGHT 
REDUCTION AND RELIABILITY IN... 


EXCLUSIVE FAIL-SAFE 
MULTIPLE CIRCUITS 


if ® circuit 
should fail, the 
rest will func 
tion without 
interruption 
sharing load 


between them 


GUIDED 


MISSILE 


ACTUATION! 


Two of the most critical problems facing 
R & D engineers are (1) peeling needless 
pounds off hardware and (2) achieving 
near-perfect reliability of guidance equip- 
ment. That's why they're placing more and 
more reliance on Saginaw’s Safety ball/ 
bearing Screw for vital actuation jobs. Free 
from the limitations of both inefficient 
Acme screws and bulky hydraulic systems, 


WHY THE SAFETY b/b SCREW 


SPACE/WEIGHT SAVINGS 
INCREASE SPEED AND RANGE 


Compared to either Acme screw 
or hydraulic actuators, the 
Safety 6/b Screw saves signifi- 
cant weight and «pace by per- 
mitting the use of smaller motors 
and gear eliminating 
pumps, accumulators, piping, ete. 


boxes; 


the Safety b/b Screw will function depend- 
ably under “impossible” conditions. 

Units have been built from 1! inches to 
3916 feet long. Each is individually engi- 
neered for its particular application, with 
the know-how that only Saginaw, the pio- 
neer producer, can offer you. Our engineers 
are ready and eager to help solve your 
missile actuation problems—now! 


BELONGS IN YOUR MISSILES: 


PERFECT PERFORMANCE 
AT EXTREME TEMPERATURES 


ile 


Exhaustive laboratory teste 
prove that the Safety 6/b Screw 
operates dependably at both 
extremely low and high temper- 
atures, ranging from —90° F to 
+900° F—within limits of most 
interior missile environments. 





POSITIVE POSITIONING 
AND SYNCHRONIZATION 


Unlike some other types of actu- 
ators, the Safety b6/b Screw per- 
mits precision vontrol within 

an inch, plus 

nization of two 
or more movements—a tremen- 
dous boon to aircraft engineers. 


FAR LESS DRAIN ON 
ELECTRICAL SYSTEM 


By requiring only 1/3 as much 
torque as a conventional Acme 
ecrew for the same amount of 
lineal output, the Safety 6/6 
Screw allows the use of much 
amaller motors, which save a 
substantial amount of power. 





DEPENDABLE OPERATION 
DESPITE LACK OF LUBE 


Because the Safety 6/b Screw is 
inherently so friction-free (oper- 
ating at 90°% to 95% efficiency) 
it will function with only asmall 
loss of efficiency even if lubrica- 
tion fails or cannot originally be 
provided—a vital advantage. 


GREATLY DECREASED 
COMBAT VULNERABILITY 


By eliminating highly vulnerable 
hydraulic lines, accumulators, 
ete., the Safety b/b Screw makes 
guided missile actuation far 
more dependable. It also reduces 
maintenance due to its de- 
creased sensitivity to dirt. 





SEND TODAY FOR YoUR 
FREE ENGINEERING DATA BOOK 
(or see our cection in Sweet's Product Design File) 





CYe@AL by 


Saginow Steering Gear Division 
General Motors Corporation 
Dept. 108, Saginaw, Michigan 


Please send your Engineering Doia Book to: 


Nome—Title 





Firm 





Address 
— a Stote 








USAF Contracts 


HOLLOMAN AIR DEVELOPMENT CEN- 


TER, Holloman AFB, N. M. 


Kegents of the University of Minnesota, 


Minneapolis 14, Minn wind tunnel, investi 
ition of a ram tunnel.” (AF29(600)-791) 


$91,039 


OFFICE of SCIENTIFIC RESEARCH, 


ARDC, Baltimore 3, Md. 

Washington University, St Louis, Mo 
research, cont iation of, paramagnetic res 
mance, (AF 19(600)-1133), $35,000 


Kegents of the University of California, 


Berkeley, Calif., research, continuation of 
tudy of X-ray lattice strain in plastically 
deformed metals, (AF 18(600)-1022), $43,- 
Hod 

American Mathematical Seclety, so) 
Waterman St., Providence, R. L, research 
monthly abstracts and reviews of current 
mathematical literature, (AF 18(600)-132) 
$26.000 
PAYTON AF DEPOT, Gentile Air Force 
Station, Dayton, Ohio. 

Federal Electric Corp., Route 17, Lodi 
N. J., provide complete maintenance support 
of AN/ARN equipments ‘for six (6) month 
eriod, 350 ea., PR 553703 and Amend 1 
$357,972 

Heffman Laboratories, Ine., 3761 S. Hill 
St los Angeles 7, Calif., antenna-dipol 
irray type Hoffman Radio P/N OAI1I17 
appl: RT-159/URC-4 500 @a technical 
data (basic), 1 set, technical data (revi- 

ons), 1 set, receiver-transmitter sub-assy 

bracket support, Hoffman Radio P/N 

219 appl; RT-159/URC-4, 200 ea.; tech- 

al data (basic), 1 set, technical data 
(revisions), 1 set, receiver transmitter sub- 
issy. tube bracket support, Hoffman Radio 
P/N AA230 appl; RT-159/URC-4, 250 ea 
technical data (basic), 1 set, technical data 
(revisions) 1 set RFP 33-604-56-1313, 
£29,462 

Leach Relay Co., 5919 Avalon Bivd., Los 
Angeles 3, Calif relay-armature, nonpile 
up type Leach Relay P/N 2069-33F, 100 
ea., relay-armature, nonpile up type Leach 
Relay 9059, 1,800 ea RFP 33-604-56-1320, 
$51.996 

Piqua Engrg., Inc., South & College Sts 
Piqua, Ohio, relay-assembly AN3025-1 in 
a/w spec MIL-C-5026 dtd 18 Sep 51, 3,600 
ea., overhaul instructions with parts break- 
down, 1 set, engineering data, 1 set, engi- 
neering data blue line prints, 25 sets, RFP 

}-§604-56-1392, $62,604 

Varian Associates, 611 Hansen Way, Palo 
Alto, Calif., tube, electron, receiving kly- 
stron, VA-220B in a/w latest comm spec 
770 ea tube, electron, receiving klystron 
VA-220-E in a/w latest comm spec, 788 ea. ; 
tube, electron, receiving klystron VA-220-D 
in a/w latest comm spec, 788 ea., RFP 
604-55-3353, $454,410, 

B. K. Sweeney Mfg. Co., 1601 23rd St., 
Denver, Colo tester, torque, contractor's 
Model #71, 100 ea.; tester, torque, con- 
tractor’s Model 23, 100 ea.; tester, torque 
contractor's Model #75, 100 ea RFP 33- 


604-56-1335, $49,033 


Hallicrafters Co., 5th & Kostner Ave 
Chicago, Ill furnish necessary facilities 
tools materials and services to accomplish 
the following: modification of transmitters 
GFP T-249/APT-6 to T-464/ALT-7 con- 
figuration, 90 ea.; pack and dispose of all 
parts removed from equipment which has 
been furnished by the government, PR: GE 
557296, $51,351 

Federal Electric Corp., Route 17, Lodi 
N. J., maintenance of AN/ARN equipments 
Ramp testers, 350 ea PR: GE: 553703 
$257,972 

Technology Instrument Corp., 531 Main 
St., Acton, Mass., resistors, variable, wire 
wound in a/w Technology Dwg RVI-5DC/1 
Rev 1, 200 ea.:; resistors, variable, wire 
wound in a/w Transducer Dwg A133-118 
Rev 0, 200 ea resistor, variable, linear 
precision in a/w Link Aviation Dwg 67966 
300 ea.; resistor, variable, linear precision 
100 ea resistor, variable, non-linear pre- 
cision in a/w Link Aviation Dwg 238630 
Rev A, 200 ea resistors, variable, non- 
linear precision in a/w Link Aviation Dwg 
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200 ea resistor, variable SAN ANTONIO K&D PROCUREMENT 


ecision Dwe 238634 Rev \ OFFICE, Lackland AFB, San Antonio, 


tor, variable, non-linear pre Psychological Services, Inc., 909 W 


resistor variable wire 
vound in a/w Link Aviation Dwg 88296 systems trouble shooting (Contra 
Rev B, 200 ea. RFP 33-604-55-3491 $1(657)44), job, $41,875 
SH8.248 
Cutler Hammer, Inc., 804 Plum St., Cin 
innati Ohio switches r a/w Dwe 
AN3027-1. 10.000 ea switches in a/w Dwe 
AN3027-7, 1,000 ea switches in a/w Dwe 
AN3S223-1 } 
Dwe ST42E, 2,800 ea switches in a/w 
Dwe ST42G, 3,600 ea IFB 33-604-56-21 
$27.919 switches in a/w Dwe AN3021-1 American Phenolic Corp., 


Dayton, Ohio. 
Pacific Div., Bendix Aviation Corp., 
Sherman Way, N. Hollywoo 
set RCA 2554850 appl type 
{2A, 150 ea., RFP 33-604-56 


$49,048 


50.000 ea switches if a/sw 


10,000 ea.: switches in a/w Dwg AN3022- Ave., Chicago 50 . plug 
$300 ea.; switches in a/w Dwg AN 312 Stock No. 88501 : 50,00¥ 
5B, 1,200 ea switches in a/w Dwe 736 ea., RFP SUF-o8 
5.000 ea switches in a/w Dwe Hycon Mfg. Cea., 296 E 
1,004 ea.; switeres in a/w Pasadena 8, Calif multime 
1.000 ea IF B-33-604-56-21, type A VTVM, 251 ea., RFP 


$32,692 





... Flying at 40,000 feet ...a sudden emergency . . . if you must bail 
out, the difference between life and death now depends on the instant 
release of your oxygen and electrical leads. In a split second, these life 
lines during normal flight can change into a death trap, binding you to 
your disabled craft or bleeding your portable oxygen supply to 
atmosphere. 

The necessity for providing safe emergency exit from aircraft at 
high altitudes and trans-sonic speeds is another one of the problems 
which has been solved through the constant research of the Aerotec 
Corporation. Aerotec Personal Lead Disconnects give both manual 
‘convenience’ operation as well as automatic release at the moment of 
ejection . . . provide one more unseen helping hand for the pilot. 

The Aerotec Oxygen Disconnect and many other aircraft develop- 
ments are the result of continuing research. Why not let our laboratory 
help solve your problems? 


Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in all principal aircraft centers) 
Canadian Affiliates: T. C. CHOWN, LTD., 1440 S. Catherine St. W., Montreal, Que. 


THE AEROTEC CORPORATION 


Aircraft Division Greenwich, Conn. 


Tex 
Jef 
jink Aviation Dwg 235633 ferson Blvd., Los Angeles 7, Calif., evalua- 

tion of two procedures for arma! 


ent 


AF 


DAYTON AF DEPOT, Gentile AF Station, 
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Titeflex 


Litre flexible hose 
Lil Lone core of Du Pont TEFLON* 


Strong—tough wire braid covering 
FLEXIBLE—Meets space-saving requirements 
Qualified—tested to MiL-H-5511 


Available in 4%" te 1%" sizes. Send covpen for mere in- 
Sale cea Se fe ote Sone 


for its tetra. 


fvoroethylene resin 


TITEFLEX, INC. 


Aviation Products Division 
517 Frelinghuysen Ave. FLEXIBLE HOSE 


Newark, N, J. 
Please mail new literature on Titeflex flexible hose made with 


an inner core of Du Pont TEFLON. Intended for 





























USAF Contracts 


Fairchild Controls Corp., ) 
Hicksville, L. L., N. Y., potentiomet 
child type 736 a/w Sperry Dwe 
revision S, RFP 33-604-56-1024 


$111,290 


AIK FORCE MISSILE TEST CENTER, 
Patrick AFB, Fla. 

Pan American World Airways, Inc., 
Guided Missile Range Div OMI 208 P 
rick Air Force Base, Fla., revised ;s f 
tions and increase in funds to C 
18(600)-881 (PLR No MTGR- 
$350.000 

Paul Smith Construction Co., 

2866, Orlando, Fla., services 

for construction of Tacan 

08-606-56-52), job, $39,460. 
MIDDLETOWN AIR MATERIEL ARPA, 
Olmsted AFB, Middletown, Pa. 

Magnesium Co. of America, 5222 Indian- 
ipolis Bivd Kast Chicago, Ind., container 
1erial delivery L188 ea $111,672 (RFP 
PR 597504) 

Royal Contracting Co., Ine., 1114 Ave 
Y, Brooklyn 35, N. Y., construction of rein- 
forced concrete substructure and associated 
facilities Charlestor Me (IFE PR 
MANN 56-70-2), $77,800 

Keyal Contracting Co., Ine., 1114 Avenu 
y trooklyn 35, N. Y., construction of reir 
forced concrete substructures and associated 
facilities, Caswell, Me (IFB PR (MAMN) 
16-95-11), $92,000 


MEMPHIS AIR FORCE DEPOT, Mallory 
AF Station, Memphis 2, Tenn. 

Machine Products Co., Inc., P. ¢ 
Aberdeen Miss services Co 
10(604)5864, job $1,156,524 

New Departure Div.. General Motors 
Corp., Bristol, Cor ball bearings, Contract 
AF 40(604)5887, 8.550 ea., $16 

American LaFrance Corp., Elmir 
spare parts, RFP 40-604-56-1¢ 
$43,537. 

Butler Mfg. Co., Kansas Cit 
parts RFP 40-604-56-28, 6.127 


Standard Steel Works, Inec., Nort! 


(ity Mo RFP 40-604-56-27 
1,446 ea $16,229 


SHELBY AIK FORCE DEPOT, Wilkins AF 
Station, Shelby, Ohio. 
Victor Equipment Co., 844 Fols 
Francisco, Calif regulator 
‘1 IAW Spec MIL-R-6125B 
: 56-44 B, $30,205 
Converte Mfg. Co., Inc., 3rd & Greer ; 
Cambridge City Ind truck ift. aircraft 
wing, law Lockheed Dwe. No. S84704, 166 
ea., bluline prints, «(non-reproducible), IFB 
13-602-56-18, $25.390. 


OFFICE ef SCIENTIFIC RESEARCH, 
ARDC, Baltimore 3, Md. 

Ohio State University Research Founda- 
tien, Columbus 10, Ohio, research, study of 
solid nitro aromatk compounds (AF 
18(600)-1371) job, $46,485 

Franklin Institute of the State of Penn- 
sylivania, Philadelphia 3, Pa., researc) suri. 
fication and substructure of metals, (AF 
18(600)-1481), job, $34,462 

Board of Trustees of Leland Stanford Jr. 
University, Stanford, Calif., continuation of 
research on electron scattering and nuclear 
structure, (AF 18(600)-646) ob, $95.552 


TOPEKA AIR FORCE STATION, Topeka, 
Kansas. 

Pacific Scientifie Co., 1430 Grande Vista 
Ave., Los Angeles 23, Calif... disconnect assy 
cable, 4,640 ea., $32,806 

Beatrice Foods Co., 2nd & Polk St 
peka, Kansas, milk, (IF B-14-604-56-337), 
199.300 etn $29,503 

American Chain & Cable Co., Ine., 601 
Stephenson Bldg Detroit, Mict tow line 
for towing aerial targets 1,690,000 ft., 
(IF B-14-604-56-303), $52,052 

Aeroquip Corp., 300 S.E. Ave., Jackson, 
Mich., fitting end, 13,493,200 ea., (IF B-14- 
604-56-308), $134,936 

Stratofiex, Inec., Box 10398 Ft. Worth, 
Texas, fitting end 71,800 ea., (IF B-14-604- 
56-308), $71,833 
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WRIGHT-PATTERSON AFB, Ohio 
Hughes-Simonson, Ine., oN t 


HEADQUARTERS AMC, Wright-Patterson 

AFB, Ohlo 
(Gieneral Electric Co., 41 Feder St West 
\ias ta ete a ator pr 


MS ure rts pecial tools i 


PR 6 ) 74 

E-clipse-Ploneer Div., Bendix Aviation 
Corp., Teterbor | transmitter ite « 
f J-2 j ea (PR MA598556) 
Cresley Div... Aveo 


Mfg. Corp., 
comp. ent 8 ré 
Mr>-4 fir < t . ter (PR S500) 
1.68 
Stromberg-Carison Div., General Dynam- 
ies Corps., 00 ‘aris Road Rochest 


AT 
data 
7) $426 
(;oodyear Tire and Rubber Co., Ine., 
| irket St Akr 16, Ohi nain Ww 
| assemblies ire parts and data 
¢ ( 782. 635779. 636119 an 
S401 
(Greneral Tire and Rubber Co,., 1708 I 
\ve \kr« i Ose wheels 


Pee ) 26.6908 


Navy Contracts 


lollowing is a list of unclassified con 
icts of $25,000 and over as released 
Navv Contracting Offices 


BUREAU of ARRONAUTICS, Washington 
cS. D. « 
\rmour Kesearch Foundation of I)! 
] tute f Te nology, Te nology Cent 
| b ¢ lil aterials & 
tigation o gamer 
iur aluminun loys NOas 
\-41-658-55). $41.790 
Raytheon Mfg. Co., 
i. Mas furt 
es in mnectl 
ng repairing 
electroni 


518-56), 180 


Maxson Corp., 160 W t4t 
mm: 1, HN. ¥ furnish services o 
factory trained technicians t 
al assista e and instructk 
tintenance, operation and 
sight controlle ranging throttle 
radar range servo, NOas 56-172-s ¢ 
$424-56), $39,556 
Kollseman Instrument Corp., 80-08 45th 
Ave Elmhurst N y periscopic sextant 
NOas 6-364-f (PD-42-1286-56) 750 ea 
$1.042.7¢ 
AVIATION SUPPLY OFFICE, 700 Rebbins 
\ve.. Philadelphia 11, Pa 
Berger Bros. Co., 15 Derby Ave New 
Haven 7, Conn inti-blackout suits, (IF B 
138 ; 6), 5,700 ea 221,103 
Wilbur B Driver Co., 1875 MeCarte 
ghway, Newart N. J steel wire, (IF RB 
9 4-56), various, $51,748 


servicin 


United States Gauge Div., American Ma- 
chines & Metals Inc., Sellersville, Pa., indi- 
cator, (IF B-38 632-56), 654 ea., $25,898 

New Jersey Zine Sales Co., 160 Front St 

York 38, N. ¥ plement, (155/180006 
6) 89,000 Ib., $33,585 

Henry Spen & Co., Inc., 1995 Pitkin Ave 

wokivn 7, N. ¥ spare parts for oxygen 


IS3 9065-4283/24/56), various 


Cornelius Co., 550 39th Ave E., Minne 
lis M compressor 1Sssy (223 
l 4 383/2110-33/55), 49 ea 
$ 
Hewlett-Packard Co., 275 Page Mill Rd., 
Alto Calif frequency 
83 /29069-9-E-2/¢ 6), 220 ea 
Eclipse-Pioneer Div... Bendix Aviation 
Corp., Teterboro, N. J transmitter, (383, 
126 2X6/3/52), 309 ea., $28,638. 
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eee fO meet 


aviation hose requirements 


Chemical Resistant 
Withstands Very Low Temperatures 


Operates at High Temperatures or Pressures 
Sizes—Y%" to 1% "—Standard Fittings 


Titeflex’s new aviation hose (with inner core of 

Du Pont TEFLON") was developed by our research 
engineers working closely with jet-engine designers. 
This hose meets or exceeds standards set 

by jet engine manufacturers. We maintain these 
standards through a rigid quality control system 

and a fully rounded engineering service. 





TITEFLEX, INC. 
Aviation Products Division 


517 Frelinghuysen Ave. 
FLEXIBLE HOSE Nework, N. J. 


Please mail new literature on Titeflex flexible hose with an 
inner core of DuPont TEFLON. Intended for 








Company 





Address 





City 








AVIONICS 


Corrugated 
Body Liner 


\ 


JAN Tube Shield 


By Philip J. Klass 


Tube failures in existing avionic 


equipment can be reduced by a simple 


new device now coming on the market. 
The unit, a corrugated metal liner that 
can be inserted quickly in a standard 
miniature JAN (Joint Army-Navy tube 
shield, reduces tube operating tempera- 
tures by as much as 50%). 


Ihe new liners are going into much 
of the Navy's existing clectronic gear 
and may be made mandatory for all 
existing military equipment within six 
months. 

The liners are presently available in 
two similar models: one developed by 
the Navy Electronics Laboratory at 
San Diego, the other by Collins Radio 
Co. 


Tube Shields 


Black 
Windowed 


Commercial 
(1.E.R.C.) 


Black JAN 
with Collins 


(1. E.R.C.) 
Liners T " 


ype "B". 


COLLINS RAN comparative tests on variety of shiclds. For results, see graph, p. 87. 
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NEW LOW-COST inserts for JAN tube shields, developed by Collins Radio (left) and by the Navy Electronics Laboratory (right), reduce 
temperature by 50%. 


New Shield Insert Reduces Tube Heat 


lhe NEL type insert is, o1 shortly 
will be. available from a number of 
companies, including Atlas E-E Corp., 
Birtcher Corp., Cinch Manufacturing 
Co. and International Electronic Re- 
search Corp. (IERC). 

Collins plans to market a complete 
JAN-type shield equipped with inserts 
and, so far, has not licensed any other 
firms to its design. 


Provides Conduction Path 


A conventional JAN shield traps a 
layer of insulating air between the 
tube’s glass envelope and the shield 
and provides no direct conduction path 
for getting rid of tube heat. When the 
NEL or Collins liner is inserted in the 
shield, it grips the tube, providing a 
direct conduction path to the shield, 
and through the shield base to the 
chassis. 

The most significant difference be- 
tween the NEL and Collins designs is 
that the latter uses both an insert for 
the shield and another one for the 
shicld base (see photo above). Collins 
tests indicate that the base liner drops 
the temperature of the lower portion 
of the tube glass envelope by 8-10 de- 
grees Centigrade. 

The Collins shield insert is made of 
heat-treated beryllium copper and silver, 
to provide both resilence and good con- 
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ductivity. The NEL-type liners are 
made of 0.003-in. brass shim stock, and 
are given a black cadium-plate finish. 


Better, But Not Best 


NEL tests indicate that the new in 
serts do not drop tube temperatures as 
much as the heat dissipating shield 
made by IERC (AW Dec. 14, 1953, 
p. 62). This unit, adopted by the USAI 
(T'ype B), is being considered for adop 
tion as a MIL standard for use in new 
cquipment, 

Ihe IERC Type B shield provides 
convection cooling in addition to a 
better conduction path from the shield 
to its base. However, it is not directly 
interchangeable with JAN shields on 
cxisting equipment, because of its spc 
cial base. 

NEL is therefore recommending that 
all new equipments under design should 
use the IERC Type B shield, but that 
all existing equipments now im service 
should be equipped with the new liners. 

IERC recently brought out a modi 
fied version of this shield, called ‘Type 
\. which can be used as a direct JAN 
shield replacement, making it suitable 
for retrofit. It is less efficient in heat 
dissipation than the original Type B 


Reliability Pay-Off 

Positive evidence that the new shield 
liners pay off in much-improved tubc 
cited by Collins’ H. M 
Passman. For instance 
¢ 90°% increase in survival rate of ‘Type 
6005 tubes operated for 2,000 hours at 
room temperature ambient (25C), below 
their maximum plate dissipation rating 
After 2,000 only 10% of the 
tubes equipped with 
hinv JAN shields had survived, where 

90° of those equipped with a 
Collins shield and base liner were still 
operating satisfactorily. Maximum hot 
spot temperature was reduced from 
300C to 200C. Passman reports. 
© 100% of Type 5654 tubes equipped 
with Collins liners survived 200 hours 
operation in the radio rack of a com 
airliner (in 50C ambient), 
whereas only 94% of the same tubes 
without liners lasted through the same 
200-hour run. 


Test Results Differ Slightly 


NEL and Collins have run extensive 
tests to check the effectiveness of their 
respective shield liners against other 
shield configurations. Although both 
tests offer proof that the new liners 
are extremely effective, they differ 
slightly in the degree of improvement 
indicated — probably the result of 
slightly different test set-ups and pro 
cedures. 

NEL ran tests on a number of dif 
ferent miniature tube ty pes, Comparing 
tube hot-spot tempratures with JAN, 


reliability is 


hours, 
conventional 


nic rcial 
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JAN SHIELD 


MALIMUM ALLOWABLE 
BULB TEMPERATURE 


OMA 
1S walTs 


‘ 
x 
, 223 


va 
Owa} 


| 
oe 
| 
{ 
730 % oc 20 140 
Alm TEMPERATURE, C 


Ca 9 0 110 120 
Alm TEMPERATURE, C 


NAVY TESTS showed liner’s effectiveness on Type 5814A (L.), 6005 (r.) tube temperatures. 





GRAPH OF HOT SPOT TEMPERATURE RISE -VS- TUBE SHIELD 
TYPE FOR i2AU7 MINIATURE TUBE 





7.4 WATTS DISSIPATED FREE, 
STILL AIR AT 23°C AMBIENT 
6 - SIDE OF ENVELOPE NEAR BASE 
M- MIDOLE OF ENVELOPE 
T- SIDE OF ENVELOPE NEAR TOP 
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of shield configurations. 


phenolic baffles, on aluminum chassis 


COLLINS tested various shields, separated by 
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“ReT Sor OFFERS A 
COMPLETE LINE OF DC GENERATOR 





AIRCRAFT-ENGINE-DRIVEN DC GENERATORS 
FOR 30 VOLT SYSTEMS 





Nominal Rating | 
Speed 
Range 
RPM 





Approx. | Designed 
Type Altitude Weight to Gov't 
No. Amps. Ft Lbs. Spec. 








/30E01| 50 |2200-4500| 20,000 | 24 | M.2,M.3_ 


1345 | 50 4000-8500 | 30.000 | 14.25 


awe 


| 30€22 | 50 _|4000-8500 | 30,000 | 16.25 


30E14| 75 |4000-8000 | 25,000 | 24.5 | N75-2RA_ 


aes = ae .....45 


30€16| 100 |2500-4500/50,000 | 40 | 52865388 
/30€20! 150 |4000-8000 | 65.000 | 45 


30E17 200 | 2870-8600 Sl 40 


Power 


30€07 | 200 |3000-8000 | 50.000 | 45 | AN-3632 


30E18 200 4000-8000 | 50, 000 | |_ 38 _MS-25009 


30E19 | 250-350) 1600- 7500 | Ground| 98 
| } _| Power | 























30E02 | 300 _ | 3450. 8500 | 25, 000 al 
_30E15| 300 | 4000. -8000 | 50,000 000 4+—50 TAN. 3623 _ 


30£05| 400 | 3000. 8000 | 50,c 000; 68 |. TAN: 3634 — 
30E10 400 __| 3100-8000 | [ 60, 000! 67 |. "AN- 3624 — 


+ ae es fe 


|.30E11/} 500 | 4000- 8000 [50,< 000 | 3 |_75 














30E13 500 | 3500-8000| 50.000| 86 , 








ITH a full line-up of DC Generators, together 

with all the protective and control equipment 
to go with them, Bendix Red Bank can supply the 
most efficient answer to your DC system needs. 
Whether for use on new or on existing aircraft, 
Red Bank DC units are designed for maximum 
reliability, minimum size and weight, and maxi- 
mum installation and servicing ease. For complete 
information, write RED BANK DIVISION, BENDIX 
AVIATION CORPORATION, EATONTOWN, N. J. 








PLUS THIS 
PROTECTIVE AND 
CONTROL EQUIPMENT 
FOR DC SYSTEMS 


8-3 Control Panel 


Generator 
Control Panel 


Overvoitage ._ 
Protector 


Feeder Circuit Breaker 


a 


Fault Detector Panel 


Line Relay 


Voltage Regulator 





& i 
. Division of 


EATONTOWN, N. J. 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Distributor; Aviation Electric Ltd.. P.O. Box 6102, Montreal, P.Q. 
Export Sales: Bendix International Division, 205 E. 42nd St.. New York 17. N.Y. 


ENGINEERS WANTED: Opportunities now available for experienced design engineers to work on aircraft type AC and DC rotary 
power supplies and associated control equipment and distribution systems. Write today: Attention of Personnel Department K. 








Middle 


THERMOCOUPLES were installed at three 
locations on tube to check temperature. 


liner-equipped JAN, USAF Type B 
shields, and with no shield. 

Collins checked a larger variety of 
shield combinations, including: shiny 
JAN, black JAN with ventilation win 
dows, shiny JAN with Collins liner 
and base insert, black JAN with shield 
liner only, black JAN with shield liner 
and base insert and the two IERC 
shields. In its test results, Collins 
identifies the IERC (USAF) Type B 
shield as “Commercial Type B,” and 
the more recent IERC JAN-replacement 
is “Commercial Type A.” 


NEL Test Results 


Tests at NEL revealed that whereas 
a conventional JAN shield always raises 
tube hot spot operating tempratures 
above that of a bare (shield-less) tube, 
the addition of an NEL liner drops the 
temperature appreciably below that of 
a bare bulb. 

In some instances, depending upon 
the tube type, its power dissipation and 
whether it normally operates at a very 
high temperature, the temperature re 
duction achieved by the NEL liner ap- 
proached that obtainable with the IERC 
Type B. In other cases, the IERC 
Type B appeared to offer appreciable 
further reduction in tube temperature. 

NEL tests on Type 5814A_ tube 
operated with a plate dissipation of 
2.75 watts per plate, in a surrounding 
air temperature of 70C, had a maxi- 
mum hot-spot temperature rises of: 

e 150C rise with a JAN shield. 

e 120C rise with no shield. 

e76C rise with insert-equipped JAN 
shield. 

@ 63C rise with IERC Type B shield. 

Thus by merely inserting the NEL 
liner the maximum hot-spot temperature 
rise was slashed approximately 50%. 


The advantage of the IERC Type B is 
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Long years of experience in the development 
and production of precision servo system components enables 
Kearfort to offer you the right component for every function in 
your servo system. Kearfott components are available in a wide 
range of miniature and sub-miniature sizes, light weights and 
high accuracies. Many components are suitable for high tem- 
perature applications. Engineering data sheets fully describe 
the many Kearfott Components in production. 


Send for Bulletin describing 
components of interest to you 


E Many opportunities in 
the field of precision components Ca?r 0 


and systems are open 
Write for details today 


& SUBSIOIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, WN. J. 
Soles and Engineering Offices: 1378 Main Avenve, Clifton, N. J 
Midwest Office: 188 W. Randolph Street, Chicogo, Ill. South Centro! Office, 6115 Denton Drive, Dallas, Texcs 
West Coos? Office: 253 N. Vinedo Avenve, Posadenc, Collf 
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drive 
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These small, completely sealed, 
cylindrical switches provide unusual 
design flexibility 


Here are four examples of a family of 
MICRO SWITCH environment proof 
switches that provide unusual flexibil- 
ity for aircraft designers. 

With them MICRO SWITCH introduces an 
entirely new concept in airborne 
switches. The switches are small, com- 
pletely sealed, cylindrically shaped and 
of high electrical capacity. They are 
ideal for use on landing gears, flaps and 
other exposed locations. They are equal 
in performance and have more versatil- 
ity of application than switches several 
times their size and weight. 

The switches are sealed so that operat- 
ing characteristics are unaffected by 
changes in atmospheric pressure, humid- 
ity or temperature. The switching cham- 
ber within the housing is evacuated, 
then filled with dry inert gas and sealed. 
This prevents any effect of atmospheric 
changes such as “‘breathing”’ or collec- 
tion of moisture within the switch 
chamber. The actuator operates through 
a seal which keeps dust or moisture from 
entering. Plunger-type switches have 
an ice scraper ring. 

The switches are designed for bracket 
type, or through-hole mounting. Leads 
are supplied, one for each terminal, the 
number depending on contact arrange- 


ments and terminals. The leads project 
at a 90 degree angle from the base of the 
switch. They may be run in any direc- 
tion by rotating the switch on its axis. 


The switch type designated as (A) has a 
roller-plunger actuator for actuation by 
cams or slides; (B) has a spring return 
actuator also for cam or slide operation; 
(c) has a positive drive actuator for 
linkage operation; the type designated 
as (D) is designed with a plunger actua- 
tor for in-line-motion operation. 


For complete information on these new 
cylindrical switches, types of actuators 
available and circuitry developments, 
contact MICRO SWITCH Engineering 
Service at your nearest branch office. 
Let them show you the complete line 
of environment proof, hermetically 
sealed switches for severe airborne serv- 
ice. It pays to bring your switch prob- 
lems to MICRO SWITCH. 


MICRO 


PLE OF GOOD DESIGN 
Choice of 
Contact Arrangements 
and Electrical Ratings 


For Switch Types A, B, and C 


WATS NEY ea 
Pico niiin 


a 
_ rn 


CONTACT ARRANGEMENT 


Two single-pole, 
double throw circuits 


ELECTRICAL RATING at 28 volts 
D-C (in unsealed condition)* 


INRUSH 

Normally-closed, 24 amperes 
Normally-open, 24 amperes 
AT SEA LEVEL 
Resistive, 4 amperes 
Inductive, 3 amperes 
Motor, 4 amperes 

AT 100,000 FT. 
Resistive, 4 amperes 
Inductive, 2 amperes 
Motor, 4 amperes 


*Electrical ratings established with tests 
on unsealed switches. 


For Switch Type (D) 

1. ’ 

ft ‘ 

i@ ’ 

©.C. i 
CONTACT ARRANGEMENT 


Two double-pole, 
double-throw circuits 


ELECTRICAL RATING at 28 volts 
(in unsealed condition)* 


INRUSH 
Normally-closed, 30 amperes 
Normally-open, 30 amperes 
AT SEA LEVEL 

AND 
AT 100,000 FT. 
Resistive, 15 amperes 
Inductive, 10 amperes 
Motor, 5 amperes 


*Electrical ratings established with tests 
on unsealed switches. 


Visit Booths 356-358 


IRE SHOW 
Kingsbridge Armory 
New York —March 19-22 


SWITCH 








— NO. 














A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


in Canada, Leaside, Toronto 17, Ontario 
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HOT-SPOT TEMPERATURE of miniature tubes in 23C 
Solid lines show temperature for shiny JAN 


by Collins Radio Co. 





deeut gene. sauns caeet 
WATTS DISSIPATED | 








ambient air can be determined approximately from this nomograph prepared 
shield enclosed tubes; dotted lines for JAN shields equipped with 


Collins heat dissipating liners. More accurate hot-spot temperature measurements on specific tube types require special test set-ups. 


more apparent in a tube such as the 
6005 when it operates in a higher tem 
perature ambient. For example, when 
the 6005 is operated in 120C ambient 
air, with a plate dissipation of 13.2 
watts, NEL tests revealed the following 
hot-spot temperatue rises: 

e@ 270C rise with a JAN shield. 

e 185C with no shield. 

e 180C with insert-equipped shield 

e 140C with IERC shield. 


Collins Test Results 


In order to measure the effect of its 
shield base insert, Collins made tem- 
perature measurements at three points 
on the tube envelope. 

Thermocouples (No. 4 gage copper- 
constantan) were embedded in the en 
velope at the top, middle and bottom 
portions of the glass surrounding the 
tube’s electrode section. The eight 
different types of shield arrangements 
were then mounted on an aluminum 
chassis, each separated by a *-in. 
phenolic baffle. This permitted natural 
convection cooling, but prevented radia 
tion between adjacent tubes. 

A graph plotting tube hot-spot tem- 
perature rise versus tube shield type is 
shown on p. 87 for the type 12AU7 
miniature tube type. ‘Temperature rise 
is shown for the three locations along 
the glass envelope. This graph reveals 
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the maximum temperature rises to be 
as follows 
e@ 181C rise for shiny JAN shield 
e155C for black “windowed” 
shield. 
@ 138C with no shield or shield base. 
e 125C with IERC Type (JAN re- 
placement). 
e104C for shiny JAN with 
shield liner and base insert. 
©99C for black JAN with 
shield liner only. 
® 96C for black JAN with Collins shield 
liner and base insert. 
©92C for IERC 
I'vpe B). 

With a number of firms moving into 
the field of manufacturing NEL liners, 


JAN 


Collins 


Collins 


I'ype B (USAF 





Motor Cooling Too 


The corrugated brass liner material 
used in the new tube shield inserts is 
also attractive for cooling small servo 
motors and other devices which run hot. 

Some avionics manufacturers are wrap- 
ping the corrugated material around 
servo motors, thereby increasing the 
radiating surface by 50%, according to 
A. O. Mowatt of Atlas E-E Corp., one 
of the firms now making the corrugated 
liners. 











the competitive situation is keen and 
the price picture is fluid. However, it 
is clear that the NEL liner itself repre 
sents a low-cost addition to any avionics 
equipment. 

In a recent Navy competition for 
procurement of several hundred thou- 
sand NEL shield liners, prices quoted 
ran from 14 to 224 cents each, AvIATION 
WEEK has learned. IERC says its liners 
will sell for “under 10 cents each” in 
production quantities Atlas E-E Corp. 
is quoting 25 cents each in lots of 100; 
5.6 cents each in quantities of 500,000. 
Cinch Manufacturing Co. reportedly 
won the Navy competition with a price 
of 14 cents each. 

Collins Radio plans to sell a com- 
plete black JAN shield and base, both 
equipped with liners, for approximately 
50 to 60 cents, although firm prices are 
not yet established, a spokesman tells 
AVIATION WEEK. 

By way of comparison, the IERC 
Type B shield sells for around $1.50 
(including base) in quantities of more 
than 500, while its JAN replacement 
Type A sells for around 50 cents in 
quantities of 8,000 or more. 


Note of Caution 


Although the NEL liner can be used 
with existing shiny JAN shields, some 
observers question whether the in- 
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ENGINEERS 
AND SCIENTISTS... 


HELP US SOLVE TODAY’S 
MOST ADVANCED PROBLEMS 


Here is the basic challenge at Autonetics: to make missile and aircraft 
electro-mechanical systems and components smaller and lighter —yet able 
to function perfectly under blistering heat, “earthquake” shock and 
extreme humidity conditions. 

Avutonetics—North American’s separate electro-mechanical division— 
currently has nearly 100 projects in startling new concepts of systems 
design ... principles of guidance and control —now under development 
and in production—that haven't yet been printed in journals or texts. 


There are many projects in guidance and control for North American’s 
5M-64 Navaho Intercontinental Guided Missile. Projects in ingenious 
autopilots and fire-control systems for today’s and tomorrow’s ultrasonic 
manned aircraft. And many other projects equally exciting and challeng- 
ing. 

The tools at your command at Autonetics include the most advanced 
research and test facilities ...latest digital and analog computers. You'll 
enjoy the professional recognition of working in this advanced atmosphere 
with leading scientists and engineers. 

It will pay you to look into a career at Autonetics today. From every point 
of view, you'll find it the most advanced state of your art. 








Immediate openings for: 


Computer Specialists Relay Specialists 

Electro-Mechanical Designers Computer Programmers 

Environmental Test Engineers Computer Application Engineers 
Electronic Component Evaluators Automatic Controls Engineers 
Instrumentation Engineers Electronic Engineering Writers 

Fire Control Systems Engineers Inertial Instrument Development Engineers 
Flight Control Systems Engineers Preliminary Analysis and Design Engineers 


Also openings for Draftsmen and Technicians 


Write: 
Mr. D. S. Grant, Engineering Personne! Office 
Autonetics, Dept. 991-20 12214 Lakewood Bivd. 


Autonetics’ 


A DIVISION OF NORTH AMERICAN AVIATION, INC 








creased shield temperature will cause its f- Y 


tube-restraining spring to lose resilience, 
AERODYNAMICISTS 


making it less effective under airborne 

shock and vibration. ‘These observers be 
Now you can probe the future by helping to develop 
the most advanced types of piloted aircraft. Your re- 


lieve that it may be better to replace the 
JAN shields with a black heat dissi 
ward in this challenging work . . . a fascinating future 


pating shield (IERC Type A or black 
JAN with insert liner), to enable the 
shield better to radiate its heat to the 
surrounding air. 

Collins’ Passman also notes that the 
addition of the insert may produce some 
slight circuit de-tuning, because the 
shield is effectively brought closer to the 
tube elements. However, once the cir- 
cuit is returned, it should be less 
affected by shield movement than with 
a standard JAN shield, Passman believes. 

The patent situation in the field of 
heat-dissipating tube shields and inserts 
can best be described as “confused.” 
IERC, a pioneer in the field for 
miniature type tubes, believes that its 
basic patent (now pending) covers the 
new NEL and Collins-tvpe insert, be 
cause both employ a similar means of 
conducting heat from the tube to the 
shield 

lhe Government reportedly is filing 
for a patent on the NEL liner. Collins 
Radio says that it has been using corru 
gated shield liners “on certain produc 
tion equipments since 1952” and adds 
that it has filed for a patent. 

Addresses of announced producers of \X 
the new shield inserts include: Atlas E-F 
Corp., Bedford Airport, Bedford, Mass., 
Birtcher Corp., 4371 Valley Blvd., Los 
Angeles 32, Calif., Cinch Manufactur 
ing Co., 1026 S$. Homan Ave., Chicago 
24, Ill., Collins Radio Co., Cedar 
Rapids, Iowa, and International Elec- 
tronics Research Corp., 177 West Mag- 
nolia Blvd., Burbank, Calif. 


ER CENTER aS 


with excellent salary. 


North American has positions available at all levels of 
responsibility in: (1) Aerodynamic Development (2) 
Aerodynamic Design (3) Dynamic Stability and Control 
(4) Aerodynamic Loads (5) Aeroelastics (6) Wind Tunnel 
and Flight Test Analysis 


Advanced degrees or experience in these fields is de- 


sirable although not required 


If you can qualify, contact Les Stevenson, Engineering 
Personnel, Dept. 56, North American Aviation, Inc., Los 
Angeles 45, Calif. Phone: ORegon 8-3011, Extension 
2885. 


NORTH AMERICAN AVIATION, INC. 
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> Tacan Gets Reliability Treatment— 
Navy is subjecting its airborne Tacan 
receivers to one of the most grueling 
series of tests and reliability improve- 
ment programs ever attempted for avi- 
onics equipment. Modifications sug- 
gested by these tests have so improved 
Tacan reliability that some observers 
believe the units may end up being 
among the most reliable equipments in 
the fleet. 


> Canada’s First VOR—First Canadian 
omnirange station has been put into 
operation at Dorval Airport, Montreal. 
The VOR, and others to follow, are 
manufactured by Canadian Aviation 
Electronics, Ltd. 


© Portable Transistor Tester—With 


more transistors finding their way into 
avionics equipment, field engineers will 
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with DIAGONAL | 


GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 - pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


—for assembly line 
12” safety wiring, 15 oz. $21.50 
"” —for bench work, sub- 
9 assemblies, 12 oz. $20.50 
Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 


| 
| 
| 


Box 494W No. Sacramento 15, Calif. 


Canadian Distributor ,Gensales, Ltd., Malton,Ont. 





% Removed with only a 35° turn 
* Weighs only .43 Ibs. 

% Opens safely under pressure 
* Full 3-inch opening 

% Lever action design 


The first tank filler cap to successfully 
pass all test requirements of MIL-C-7244B 
(ASG) applicable to fuel, oil, alcohol-water 
and hydraulic reservoirs. Write for 
data sheet on this new FC-3500 flush 
mounted cap, 


GABB SPECIAL PRODUCTS 
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EARLY RESEARCH AND DEVELOPMENT EXPERIENCE with electronic 
locati equip ¢t at G.E. began in 1935 when this first system, 
with an output of 1% watts, located planes up to five miles away. 








IN USE TODAY, this huge nodding height finder was designed and 
developed by General Electric to be used with powerful search radar 
systems and is a major contribution to long-range aircraft location. 


How G.E.’s 20-year antenna background can 
help make your radar system more effective 


6 examples show experience in all areas of land- and ship-based antenna work 


To give you an outstanding source for reliable, precision 
radar antenna equipment, General Electric backs modern 
facilities with the know-how that comes from many years of 
research, engineering, and manufacturing experience. 

For example, early research in electronic location equipment 
at G.E. began in 1935 and engineering and manufacturing 
experience includes these six major areas: 

1. Stabilized bases to compensate for ship pitch and roll 
were built in large quantity with Navy antennas in World 
War II. 

2. Small, portable systems for weather balloon tracking 
were developed and produced for the Army and Navy in 1948. 
3. Powerful heightfinding antenna, FPS-6XW1, de- 
veloped by G.E. for USAF in 1949, was an advancement 
in long-range detection. 

4. Giant shipboard search antenna, largest in use 
today, was G-E developed and produced for Navy early- 
warning ships. 

5. Long-range search antennas (FPS-7) were designed 
and built by G.E. using advanced construction techniques. 


6. One of the first combination antennas (allows both 
search and elevation detection), the Navy’s SPS-8 was 
designed and produced to give a precise beam pattern. 

This extensive background enables clearer perception of 
special engineering and manufacturing problems. It is the 
element that helps give G-E precision antenna equipment the 
efficiency and reliability to help make your radar system 
more effective. For more information, contact your G-E 
Apparatus Sales Office or use coupon below. 


Mail to: General Electric Company, Section C223-2 

| Schenectady 5, N. Y. 

| Please send me these two bulletins: 

| GEA-6279, Radar Antennas, Mounts, Components, and Acces- 
sories 

| GED-2494, G.E.'s Naval Ordnance Department Offers Complete 

| Engineering and Manufacturing Services 

| 
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I'he recent instance in 


easily solve. 


position from ground radar reports. 





Wanted: Flea-Power Communications 


which a Northeast 
shortly after takeoff in a blinding snow storm at Boston, depriving the pilot of any 
communications, points up a need which a little avionics industry ingenuity could 


Newly available high frequency transistors should make it possible to build a 
tiny transistorized VHF receiver, permanently tuned to the emergency (121.5 mc.) 
channel, and containing its own battery supply. Such a unit should not weigh 
more than a couple of pounds, and would take up little cockpit room. It could 
enable the pilot to obtain instructions from the ground, as well as establish his 


At the penalty of only a few more pounds, it should be possible to build a 
flea-power VHF transmitter, also tuned permanently to 121.5 and with its own 
batteries, to enable the pilot to make occasional air-to-ground transmissions. 

The obvious hazard of an aircraft, uncertain of its position, without identifica- 
tion lights or communications, in a high density area could be at least partially 
eased with such an emergency VHF equipment. 


lost all 


Air Lines Convair power 








welcome a new portable transistor 
tester developed by General Electric. 
The device, about the size of a pocket 
radio, checks all junction transistors for 
short circuits, opens, leakage and cur- 
rent gain. Tester, priced at $39.95, is 
available from GE’s Electronics Divi- 
sion, Syracuse, N. Y. 


> ‘Hot’ Tubes—“Operation Teapot,” 
the nuclear tempest at Yucca Flats, 
Nevada, caused no ill effects on General 


Electric receiving tubes recovered from 
the radioactive rubble, the company 
reports. GE does not say how close the 
tubes were to the biast. 


> Pye in the Sky—Pye Ltd., British avi- 
onics firm, recently demonstrated use 
of its industrial television for aerial re- 
connaissance,- with a TV camera and 
transmitter installed in a Bristol heli- 
copter and the picture displayed on the 
ground. Airborne equipment weighed 
about 400 Ib. 


» Navy Seeks Standardized Cooling— 
Navy Bureau of Aeronautics has asked 
its airframe suppliers to come up with 
recommendations for cooling avionics 
modules, with the objective of adopting 
a “preferred design” for its future 
equipments. BuAer also hopes to stand- 
ardize on module sizes for its CNI 
(Communications-Navigation-Identifica- 
tion) packages. 


> Airlines Eye New Radio Altimeters— 
There appears to be growing interest 
among the airlines, particularly overseas 
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carriers, for a new improved high- 
altitude radio altimeter for use in new 
jetliners. Present RCA AVQ-9 radio 
altimeter reportedly is not adequate 
above 25,000 ft. One airline is seeking 
altimeter accurate to within 100 ft. at 
40,000. 





NEW AVIONIC 
PRODUCTS 





Semi-Conductors 


© High-frequency silicon diodes in sub- 
miniature glass case, suitable for use 
as video detectors in 30 or 60 mc. IF 
strips, exhibit fast switching character- 
istics. Units have low shunt capaci- 
tance, averaging 0.8 mmfd., high in- 
verse resistance and moderate forward 
conductance. Bulletin TE-1308A gives 
application data. Same manufacturer 


also reports it is now producing silicon 
power rectifiers with 500 and 600 volt 
peak inverse ratings, with forward cur- 
rent capacities of 400 ma. at 100C. 
Units occupy less than 4 cu. in. Bulletin 
TE-1335 gives application data. ‘Trans- 
itron Electronic Corp., Melrose 76, 
Mass. 


¢ Silicon NPN growns junction tran- 
sistors are now available in eight dif- 
ferent types in production quantities 
from a new supplier, Germanium 


Products Corp., a subsidiary of Bogue 


Csr? 


General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 


Voltmeters and Ammeters 
Frequency Meters 
Wott-Var Meters 

Line Test Sets 


ENGINE SPEED 


Tachometer Generators 
Tachometer Indicators 


POSITION 


Transmitters 


Indicators 


FUEL FLOW 
Transmitters 
Indicators 


Power Supply 


NAVIGATION 
Directional Compass Systems 
Remote Compass Transmitters 
Gyros 


LIQUID LEVEL 


Transmitters 
Indicators 


TEMPERATURE 


Servo-indication Systems 
Thermocouple Assemblies 
Thermocouple Harnesses 


COMPONENTS 
Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 
Gyro Motors 


TRANSFORMERS FOR AIRCRAFT 





For further information on any of the 


complete line of General Electric 


gircroft instruments, contact your 
neorest G-E Apparatus Sales Office 
or write Section 586-9, General Elec- 
| |) tric Company, Schenectady 5, N. Y. 
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From the simultaneous record- 
ing of phenomena in the testing 
of a new aircraft... to auto- 
matic programming of machine 
tools . . . from plant inventory 
control . . . to insurance pre- 
mium and utility rate studies— 
Davies data handling equip- 
ment is providing a convenient 
electrical memory for all kinds 
of functions. Why? Because 
Davies magnetic tape equip- 
ment is the ONLY data medium 
that provides so many 
advantages. 


make 
magnetic 
lane 

your 

ata medium 


FOR RECORDING 
REPRODUCING 
AND ANALYZING 


¢ Instrumentation 

« Automation 

* Telemetering 

¢ Seismography 

¢ Analog and 
Digital Computing 


PORTABILITY — 


Davies portable recorders 
make it unnecessary to 
carry an analog recorder 
to the data source. Re- 
cord now... reproduce 
accurately, and analyze, 
any time later. 





AMOUNT OF DATA— 


Davies multi-track head 
recorders permit the most 
economical recording of 
the greatest number of 
phenomena simulta- 
neously. 





STORAGE— 


Davies equipment makes 
possible the storage of the 
greatest amount of infor 
mation in compact form 
... for reproduction any- 
time later, reproduction 
as many times as neces- 
sary, with the same fidel- 
ity as the original signal. 





GRAPHIC REPRODUCTION — 


Davies equipment lends 
itself best to reproduction 
of data in graphic form 
on oscilloscopes, oscillo- 
graphs, direct-writing re- 
corders, X-Y recorders, 
and many others. 





FLEXIBILITY— 


Davies reproducing 
equipment permits 
change of time and fre- 
quency scales of magnetic 
tape recorded data to fit 
analog recorders . . . per- 
mits recording of digital 
computer output for fast- 
est operation of line tab- 
ulators simultaneously. 








ENGINEERS AND EQUIPMENT 
. ++ READY FOR SERVICE 


As the industry’s pioneer 
in the uses of tape for 
non-audio work, Davies 
Laboratories manufac- 
tures a complete line of 
recording, reproducing, 
and analyzing equipment, 
field and flight tested for 
all conditions, and backed 
by a technical staff ready 
to provide application en- 
gineering service for the 
best solution to your data 
handling problems. For 
general information on 
how Davies magnetic 
tape equipment can help 
you, write for Bulletin. 


a = (ati 


Electric Manufacturing Co. Types 
available include: 2N160, a medium 
gain unit for military use; 2N161, 

general purpose transistor; 2N162, for 
high frequency and high power gain 
and 2N163 for very high current gain 
applications Four other models, 
similar to those described and with the« 
same designation, except for an “A” 
(2N160A, etc.), are designed to handk 
larger signals. Complete specs are 
available by writing company at 52 


lowa Ave., Paterson 3, N. J 


e Semiconductor devices, including 
point contact’ transistors, junction 
transistors, power transistors, phot 

transistors and silicon junction varistors, 
previously manufactured by Western 
Electric only for the Army Signal 


a" & Pm 


€ in, 


Corps, will now be available to other 
government agencies and government 
contractors. Data sheets are available 
from Western Electric Co., Radio Div., 
Electronics Products Dept., 120 Broad- 
wav, New York 5, N. Y. 


Components & Devices 


e Thermal time delay relay, called “Red 
Dot Series,” comes in sealed container 
with octal tube base, in a variety of 
standard delay times from 2 to 180 
seconds. Standard heater voltages arc 
6.3, 26.5, 115, and 230, a.c. or dx 
Units have SPST contacts, rated 3 amp 
it 230 v. a.c., either normally open 
or closed. G. V. Controls Inc., 25 
Hollywood Plaza, East Orange, N. J. 


e New STA type tantalum capacitor 
employs a solid electrolyte, eliminating 


leakage and corrosion problems, accord- 
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manufacturer. Unit can be 
ited at temperatures of —70C to 
stable at low 
ratures The unit is said to 

better than 
lvtic capacitors at high frequen 
Metallurgical Corp., 
North Chic- 


ind is particularly 
| 
conventional! 


Fanstecl 
iher-Capacitor Div., 
1] 


¢ Miniature linear pot, with single o1 
dual potentiometers, comes in a 4-in.- 
lotal travels up to 6 in. and 
istances up to 60,000 ohms per inch 


‘ iS 


are available. Each pot has dual wipers 
ind resolution can be as low as 0.0008 
in. with single turn taps. General 
Components Co., 801 Eighth St. S.E., 
Minneapolis 14, Minn 


e Printed circuit receptacle, Model 
PCSC28, provides connections to 
printed circuit board with 28 contacts 
Center barrier provides extra strength 
ind prevents warpage, manufacturer 
states. Double row receptacle is avail 
ble to provide 56 connections. An- 
r model, PCB20, prov ides two sets 


double-row contacts. Units can 


Ss 
- 
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be supplied in a variety of insulating 
DeJur-Amsco Corp., Elec- 
45-01 Northern 
1, N. ¥ 


materials. 
tronic Sales Div., 
Blvd., Long Island City 


e Film 
ometers 
resolution 


resistor for use in potenti- 
' 


provides essentially infinite 
extremely low fri 
coefhcient of 

, and comes in resistan¢ 


hundred 


Device has 

temperature 
ppm ( 
ot several ohms t 
megohms 

Power rating is 1/5 to 2 watts, de 
pending upon size. Greenleaf Manufac- 
turing Co., 7814. Maplewood Industrial 


Court, St. Louis 17, Mo 


; 


e UHF-Tacan duplexer permits opera 
tion of UHI 
ment and 
common broadband antenna, instead of 


communications equi} 
l'acan receiver from i 


requiring separate antennas Insertion 


loss is less than 0.5 db.. VSWR is 
less than 1.5:1, and isolation between 
channels is 60 db. or more. Unit can 
withstand 2,000 watts peak. Micro- 
phase Corp., P.O. Box 11668, Green- 
wich, Conn. 


Instrumentation 


Multi-purpose pressure transducer 
contains both an absolute and a dif- 
ferential pressure tvpe sensor, each with 
dual precision-pot output signal sources 
Unit reportedly has high linearity, reso- 


lution and _ repeatability and low 
hysteresis. Fairchild Controls Corp., 
Components Div., 225 Park Ave., 
Hicksville, N. Y., or 6111 E. Washing- 
ton Blvd., Los Angeles 22, Calif. 
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As TMI passes another important mile- 
stone in the precision service of American 
Industry, the successes of our yesteryears 
indicate new and even greater recogni- 
tion for this familiar symbol 
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(( EILING 
UNLIMITED 
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Design and research engineers’ 
ultra-performance demands on 
stainless steel and alloy tubing 
require a “ceiling unlimited” 

on our ability to produce it 

to almost infinite precision 
tolerances. That means no limit 
to experience or equipment 
capacity to fuse the characteristics 
of these metals with cold 
drawing processes required to 
attain the delicate sizing and 
shaping by the new industrial 
age of supersonic fiying, 
absolute automation, atomic 
power, advanced plastics, etc. 


SMALL DIAMETER STAINLESS | 
STEEL AND ALLOY TUBING 
FOR TOP FLIGHT 
APPLICATIONS 





METHODS 


: | NC. METALLURGISTS 


ENGINEERS * MANUFACTURERS 
BRIDGEPORT Montgomery 
County), Po 








lat SAS 


sal : a & 
protects electronic equipment 
: Lis at temperatures ranging 
from -—130 to 500 F! 


Temperature extremes that melt organic rubbers 
or freeze them brittle have little or no effect on 
Silastic*, Dow Corning’s silicone rubber. This 
thermal stability — combined with outstanding 
dielectric strength and superior resistance to 
ozone, corona and moisture — makes Silastic the 
ideal material to use for both physical and dielec- 
tric protection of electronic devices. 


Here are a few typical Silastic applications in 
modern electronic components: 
A. Insulation for cable and hookup wire. 
B. Bushing seals for capacitors. 
C. Encapsulating compound for vacuum tubes. 
D. Molded plugs for connectors. 
E. Encapsulating compound for transformers. 





Remember — if the performance or protection of 
your products could be improved by a rubbery 
material that stays rubbery and retains its shape 
and dielectric strength even after prolonged 
exposure to extreme temperatures — SPECIFY 
SILASTIC! 


for latest information on SILASTIC 


“<<< . - 


Dow Corning Corporation 

Midland, Mich., Dept, 0902-B 

Please send me your 

NEW PAMPHLET ON SILASTIC. DOW CORNING 


DOW CORNING CORPORATION 
—_ SILICONES MIDLAND, MICHIGAN 


COMPANY. 








ADDRESS. 





CITY. 





*TM Reg. U.S. Pat. Off. 





FOAM-PLASTIC fairing for trailing edge of 
propeller blade weighs and costs only half 
as much as equivalent metal fairing, accord- 
ing to developer, Curtiss-Wright. 


Plastic Fairing Ups 
Prop Performance 


\ new foam-plastic propeller blade 
shank fairing which costs and weighs 
half of an equivalent sheet metal fair- 
ing has been developed by Curtiss- 
Wright Corp.’s Propeller division. 

Flight tests indicate that the plastic 
trailing edge fairings boost Super Con- 
stellation cruising speeds by 5 mph. and 
give a better rate of climb. 

Fairings are made of a polyurethane 
foam plastic weighing about 20 Ib./cu. 
ft. They can be installed in the field 
und do not require that props be re- 
turned to the factory. 

Che plastic can be tapered smoothly 
into the blade, giving a clean aerody- 
namic shape. It can be molded into 
compound curves and it is self-bonding 
to the metal surface of a propeller 


shank. 


| 
| 


7” 


SHANK CROSS-SECTION shows close bond- 
ing of foamed plastic to metal. Rings nor- 


mally used to anchor sheet metal cuffs on 
shank are not needed with plastic fairing. 
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KLM Royal Dutch Airlines has ac- 
cumulated 1,700 hours of flving time on 
the fairing installation on its entire 
fleet of Super Constellations. Other in 
stallations under way or contemplated 
are by Seaboard & Western Airlines on 
L-1049 Connies and Trans-Canada Air 
Lines an Super Connies. Air France's 
1649 Super Constellations are expected 
to be equipped with plastic faired props 

(he Air Force has ordered full plastic 
fairings for all C-124C Globemasters 
and is contemplating a retrofit program 
for all C-124A aircraft, according to the 
manufacturer. A prototype plastic fair- 
ing is being made for the turboprop- 
powered Douglas C-133 cargo plane. 


New Crash Fire Prevention 
System Passes First Tests 

Crash fire prevention system devel- 
oped for NACA and the Air Force by 
Walter Kidde & Co., Inc., has operated 
successfully in its initial test work on 
C-82 aircraft. Next step will be a 
300-hr. flight test program on two C- 
119Fs 

Kidde is also working with Trans- 
Canada Air Lines on a prototype fire ex 
tinguishing and crash fire prevention 
system for the carrier’s Viscounts. Cost 
of such a combination system is esti- 
mated to be about 50% higher than a 
fire extinguishing system. 








The original chemically- 

impregnated cotton wad- 

ding — Cleans quicker, gives 

higher, longer-lasting gloss, 

leaves protective film. Saves AVAILABLE 
time, lobor and money! AT LEADING 
Avoid inferior imitations. DISTRIBUTORS 


MANUFACTURED EXCLUSIVELY BY 
George BASCH Co. 


Longfellow Avenue, New York 59, N.Y 


BIG or SMALL 

they all A 
SHINE sesr | 
SHINE toncer 


SHINE easier with 
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CORPORATION 





IS THE 
WORLD'S LARGEST 
PRODUCER OF 


READY-TO-INSTALL 
POWER PACKAGES 
FOR AIRPLANES but that's only part of the Rohr Stor) 
; (he , 


. 





ROHR has won fame for becom- 
ing the world’s largest producer 
of ready-to-install power packages 
for airplanes like the all-jet Boeing 
B-52, the Douglas DC-7 and other 
great military and commercial 












planes. ' 
But the whole ROHR story is in 
millions of parts, for in 







addition to power 
packages ROHR builds 
over 30,000 other dif- 
ferent parts for aircraft 
of all kinds. 













When you want aircraft parts better, 





faster, cheaper. ..call on ROHR 

and the ROHR engineering skill 

and production know-how gained 

from building thousands of power 
packages—and millions of other aircraft parts. 


AIRCRAFT CORPORATION 





CHULA VISTA AND RIVERSIDE CALIFORNIA 
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CAB Report on Northwest DC-3 Accident 





Co-Pilot Shut Throttle on Gear-Up Order 


At 1819," July 15, 1955, a Northwest 
Airlines DC-3, N 45333, operated as Flight 
610, was substantially damaged when it col 
lided with a powerline pole during an at 
tempted go-around at Yakima Airport, 
Yakima, Washington. None of the 15 occu 
pants was injured 

The flight originated at Seattle, Wash 
mgton, destination Spokane, Washington, 
with a scheduled stop at Yakima. Departure 
was from Seattle-Tacoma Airport at 1730 
on an IFR (Instrument Flight Rules) flight 
plan via Green Airway 10 at 9,000 feet 
cruising altitude. The crew consisted of 
Captain Lavern R. Taylor, First Officer 
Homer H. Craven, Jr., Stewardess Eleanor 
Elaine White; there were 12 passengers 

According to company records gross 
weight of the aircraft at the time of takeoff 
was 23,347 pounds and the load was prop 
erly distributed. The maximum allowable 
gross weight is 25,200 pounds 

At 1738 the IFR flight plan was cancelled 
and refiled DVFR (Defense Visual Flight 
Rules) direct to Yakima. The flight was 
advised at 1805, in its first contact with the 
company radio at Yakima, of some storm 
activity south of Yakima Airport. Thre« 
minutes later a second advisory was received 
reporting hard rain on the airport and wind 
from the south. Over Tieton, Washington, 
(about 20 miles north-northwest of Yakima) 
at 1809 the flight changed to the Yakima 
Control Tower frequency and received clear 
ance for an approach to runway 22 

When the aircraft was on base leg the 
tower advised that the wind was south 10 
knots. Approach clearance to runway 16 
was then requested and received and the 
aircraft altered its flight path accordingly 
One minute out on final approach (1819) 
the flight was advised of a 13-knot south 
wind and cleared to land. At this time the 
storm had passed to the north of the air- 
port and the ceiling and visibility were well 
above VFR minimums. 

The aircraft touched down in the first 
quarter of the wet runway, rolled nearly 
2,000 feet, and started a go-around. From 
a low altitude it settled to the ground just 
beyond the end of the runway, rolled a 
short distance and again became airborne 
A very short distance beyond this point the 
right wing struck a powerline pole tearing 
off a portion of the wing 

The aircraft continued to fly, just above 
the ground, across a half-mile-wide pasture 
and flew through a small willow tree on the 
south edge of the pasture. It landed a few 
feet past the tree and rolled several hundred 
feet to a stop. All passengers left the air- 
craft promptly by the stair type cabin door 
and were then guided to a safe distance by 
the stewardess 

The change from the approach to runway 
22 to runway 16 was made while the flight 
1All times referred to are Pacific Standard 
and are based on the 24-hour clock. 
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was far enough north of the airport to per 
mit proper runway alignment. A number 
of persons observed the approach and touch 
down. The majority of these stated the ap 
proach appeared to be at a normal altitude 
but posibly faster than usual. 

All agreed that there was a considerable 
amount of water on the hard surfaced black 


an indicated 


top runway at the time of the landing 
Runway 16 which was 4,090 feet long, was 
in good condition, and relatively smooth 


‘Hydroplaning’ Effect 
The captain, who had flown the aircraft 


from Seattle, stated the touchdown was at 
airspeed of 70 


knots on the 
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Extensive research 

by Whittaker engineers 

f y resulted in the present 
stainless steel design 

which assures a gyro 

of unsurpassed ruggedness. 

Whittaker gyros, 

because of the extreme rigidity 

of the entire assembly, 

can resolve any vibration 

problems you may have. 


Whilliker 


GYRO, INC. 


Van Nuys, California 
STaniey 7-5511 
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DO COMPLEX NEW 
DESIGN AND DEVELOPMENT 
PROGRAMS INTEREST YOU? 


Long range programs of design, 


development, ond production are 
necessitating an expansion of our 
Lockheed Engineering Organiza- 
tion. Openings leading to advance- 
ment in all categories of Engi- 
neering are constantly occurring. 
Quolified Engineers who are 
interested in coreer Opportunities 
of unusual interest are invited to 
inquire for further information. 
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wet runway approximately 1,000 feet from 
the approach end and that brakes were ap 
plied repeatedly with no braking effect. He 
uid there was a “hydroplaning” effect 
ised, in his opinion, by the water on the 
unway. Hydraulic pressure was normal and 
brake pedal pressure felt satisfactory 
Immediately after touchdown flaps were 
retracted and during the first portion of the 
nding roll the tower cleared the aircraft 
to the ramp. After he advised the first offi 
of no braking effect Captain Taylor ad 
inced the throttles to takeoff power and a 
go-around was started with the aircraft be 
ming airborne at 70 knots indicated air 
d. Further, that as the aircraft passed 
south end of the runway at an altitude 
f appoximately 25 feet and an indicated 
uirspeed of 78 knots he ordered “gear up.” 


pe 
+} 


Instead of raising the gear the first officer 
pulled both throttles back to the closed 
positions. The captain testified that he then 
lowered the nose to hold air speed and re 
ipplied full throttle. He stated that he did 
ot land immediately after striking the 
powerline pole because of numerous cattle 
in the pasture 

It was determined that the aircraft 

hed down on its main gear 1,040 feet 
from the approach end of the runway and 
that a go-around was started when about 


e-quarte! f th runwav length was 
d 

Tire marks disclosed that the aircraft 
ttled to the ground 110 feet bevond the 
vav end and rolled 219 feet before again 
uirborne. Fifty-nine feet bevond 
point the right wing struck a powerlin 
15 feet above the ground. The next 
ntact was with a 10-foot-high willow tre« 
proximately one-half mile farther south 
I vheels again contacted the ground 55 
t past this tree and the aircraft came to a 

braked stop after rolling 575 feet 
The right outer wing and aileron wer 


bstantially damaged. There was a two 
t hole in the left side of the fuselage aft 
f the wing fillet. The line of wing sever- 
ance extended from the leading edge, at a 
point 14 feet from the tip, rearward and 
nboard to the inboard end of the aileron 
Both of the engines and the brake system 

found to function in a normal manner 
This condition is confirmed by testimony of 
the captain 


Previous Go-Arounds 


Captain Taylor testified that during most 
f his 12 years as a pilot for Northwest 
\irlines he had flown over this particular 
> 
He also stated that he had landed at 
Yakima Airport on runway 16 numerous 
mes and had executed several go-arounds 
from this runway; also, that the approach to 
runway 16 was over high trees and power 
s and necessitated a slightly higher than 
mal approach. He further testified that 
ilthough the 70-knot airspeed was lower 
in desired for the start cf a go-around 
there was no difficulty, and he expected 
none, until the throttles were closed at 78 
knots airspeed when he ordered “gear up.” 
First Officer Craven testified that he was 
not advised of the go-around and that the 
order for gear up was the only thing said 
by the captain after power was applied and 
the go-around started 


In accounting for his action of pulling 
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INDUSTRIAL HEATERS 
SPEEDHEATERS...Gas, stean tien uate ‘tinal 


i hot water 


Ys 


SILENTVANE FANS 


ve 1ding horsepower 


STEAM HEATING COILS 


DTelilelelge MelsleMel+ '1+1) Meili ct Mey 


AIR HANDLING UNITS 


‘ n nent ece 


*No. 1 of a Series 


Put Air to Work Economically for: 


*1. HEATING AND VENTILATING 
2. Fume, vapor and dust exhaust 
3. Make-up air for balanced ventilation 
4. Cooling and dehumidifying 





5. Electronic Air Cleaning 
6. Mechanical Draft for Steam Boilers 


For complete application service, call your Consulting Engineer or your 
nearest Sturtevant Division Sales Engineer ...or write Westinghouse Electric 
Corporation, Sturtevant Division, Dept. 3 B, Hyde Park, Boston 36, Mass 


WESTINGHOUSE AIR HANDLING 


You CAN 88 SURE...1F i's Westinghouse 


9-80456 
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O seconds a minute 


Whatever you do, wherever you are, 
you reach the Future at precisely the 
same rate as every other living creature 
— sixty seconds a minute. 

Countless millions travel along at this 
unwavering rate. Yet no two reach their 
ultimate destination at the same time, 
nor by the same route. For what the 
Future has to unfold is individually 
determined. 

Consider your own Future. 

Suppose you are prevented from using 
those abilities with which you are en- 
dowed. For you, the passage of time 
creates a kind of vacuum in which your 
Past, your Present, and your Future 
are as one. 

If, because limitations are continually 
being imposed upon you, you can but 


v 


partially use your gift, your Future is 
marred by starts and stops, and time is 
lost that can never be regained. 


Should you be encouraged to use to the 
fullest your special talents — and you 
so use them — you are among the for- 
tunate few. Yours is a Future filled to 
the brim with satisfaction and marked 
by success. 


At Sikorsky Aircraft we take great 
pride in the achievements of our tal- 
ented engineers. We do our utmost that 
every second may count for them in 
their sixty-second-a-minute journey to 
the Future. For anyone who has talents 
like theirs, we would do no less. 


Please write to Mr. Richard Auten, 
Personnel Department. 


SIKORSKY AIRCRAFT 


BRIDGEPORT 1. CONNECTICUT 


ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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the throttles back his testimony was: “At 
the time the command was given I was ex- 
pecting an order to reduce power and inas- 
much as it looked like a crash was inevita- 
ble—when the order came, I moved them 
by spontaneous action.” 

The first officer's ieft hand was resting 
on the control pedestal but not touching 
the throttles as the go-around started. H« 
further testified that he estimated the air 
craft's altitude ten feet or more above the 
ground when near the end of the runway 
and at that time he was waiting for th 
captain’s order to reduce power and cut 
switches 

Since his recall te Northwest Airlines First 
Officer Craven had flown three roundtrips 
over the Scattle-Yakima-Spokane route with 
Captain ‘Taylor. He had been furloughed 
in December 1953 and recalled on July 15 
1954. 

Mr. Craven first qualified on DC-3 
equipment with Northwest Airlines in 
March 1952 at Minneapolis, Minnesota, and 
had acquired 1,200 hours on DC-3s since 
that time 


Weather Effect 


U. S. Weather Bureau records indicat« 
that cumulus cloud formations began to be 
reported about noon, on July 15, 1955, 
over the Cascade Mountain range in western 
Washington. By late afternoon and carly 
evening a few isolated thunderstorms wer 
reported. ‘These were individual storms of 
relatively small diameter moving rather rap 
idly 

The surface winds accompanying the 
thunderstorms were variable in direction and 
gusty. However, due to the localized char 
acter of the storms, the winds were of short 
duration. The storm that passed over the 
Yakima Airport shortly before Flight 610 
landed, traveled from the southwest to the 
northeast and was over the field for not 
more than ten minutes 

The U. S. Weather Bureau at Yakima 
reported maximum gusts of 40 knots dut 
ing the storm and no windshift was noted 
The airport tetrahedron was pointing south 
during the entire approach and landing 
This tetrahedron, although held electrically 
and remotely controlled, is designed to overt 
ride this control and swing freely with any 
wind shift of 15 miles per hour or more 
The U. S. Weather Bureau at Yakima Air 
port recorded .08 inch precipitation during 
the storm 


ANALYSIS 


A local thunderstorm was over the airport 
a short time before Flight 610 touched 
down 

This storm placed .08 inch of rain on 
the runway in a very short time but the 
storm had passed the airport at the time of 
the landing. The runways were quite wet 
which resulted in poor braking 

Touchdown on the first quarter of a wet 
runway with no resulting braking action 
created a definite possibility of overrun; 
therefore, the captain's decision to go around 
appears to be proper. He had made pre 
vious go-arounds on runway 16 during his 
twelve years of piloting for Northwest Air 
lines and there is no reason to doubt that 
this one would not have been successful had 
it not been for the unexpected power inter- 
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Reports from private operators, executive Meets and airlines prove... 


Great New Gulf Aircraft Engine Oil 
is 5 ways better! 





You can count on it—new Gulf Aircraft 
Engine Oil gives you better service, 5 ways: 
1 Improves internal cleanliness of 

aircraft engines. 

Minimizes sludge and oil inlet 
screen deposits. 

Lowers rate of parts replacement 
due to wear. 


Has low pour-point for ease of 
Starting even in coldest weather. 


Increases periods between engine 


overhauls. 





Gulf Oil Corporation - 


AVIATION PRODUCTS 








Gives maximum operating efficiency and increased economy 
through cleaner engines and less frequent overhauls! 


Actual flight tests in aircraft engines 
used by private operators, executive 
fleets and airlines, have definitely 
proved all this 

In addition, this top quality air- 
craft engine oil gives you remarkable 


freedom from piston ring and valve 


sticking, and will reduce rockerbox 
coking. 

New Gulf Aircraft I ngine Oil isa 
straight mineral oil developed for 
both radial and horizontally opposed 
engines, Try it—and see for yourself 


why it’s 5 ways better! 


Gulf Refining Company 








enclosures... 
Plexiglas 55 


On the Cessna T-37 and on many other 


military and commercial aircraft, 
PLEXIGLAs 55 is providing significantly 
longer service life for transparent enclos- 
ures. This grade of acrylic plastic is char- 
acterized by notably improved craze- 
resistance and a higher maximum useful 
service temperature. These advantages are 
combined with the traditional clarity, 
formability and weather-resistance of 
PLEXIGLAS—aviation’s standard transpar- 
ent material. 


The list of planes now using PLEXIGLAS 
55 includes: 


Douglas A4D, F4D-2 

Douglas DC-7, DC-6B, DC-6 

Cessna T-37 Lockheed T-338 

Convair F-102 Martin XP6M-1, B-57B 
North American FJ-4, F-100 


Boeing B-47 
Beech T-34 


We will be glad to send you detailed 
information on PiLexicias 55. For the 
planes of the future, we are working to raise 
the quality of transparent plastic to an 
even higher level. 

PLEXIGLAS is a trademark, Reg. U.S. Pat. Off. and in 
other principal countries in the Western Hemisphere. 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 
130 Queen's Quay at Jarvis St., Toronto, Ontario, 


_9.- 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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ruption caused by the first officer’s action 
of closing both throttles instead of retracting 
the landing gear as ordered by the captain. 


FINDINGS 


On the basis of all available evidence the 
Board finds that 

1. The carrier, the aircraft, and the crew 
were currently certificated 

2. The gross weight of the aircraft was 
under the maximum allowable and the load 
was properly distributed 

3. The runway surface was wet from re- 
cent rain which prevented normal braking 
action 

4. The captain properly initiated a go- 
around to avoid a possible overrun 

5. After becoming airborne the first offi 
er heard correctly the captain’s order “gear 
up 

6. Instead of retracting the gear as or 
dered by the captain the first officer closed 
the throttles 

The power interruption caused the 

aircraft to momentarily settle to the ground. 

8. After power was re-applied the aircraft 
struck a powerline pole 

9. There was no failure or malfunction 
ing of the aircraft or its components prior 
to striking the pole. 


PROBABLE CAUSE 


The Board determines that the probable 
cause of this accident was the co-pilot’s 
action in closing the throttles which subse 
quently resulted in the aircraft striking a 
powerline pole 

By the Civil Aeronautics Board: 

Ross Rizley 

Joseph P. Adams 
Josh Lee 

Chan Gurney 
Harmar D. Denny 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of the accident by Northwest Airlines Dis 
patch Office, Seattle, Washington, at 1900, 
July 15, 1955. An investigation was imme 
diately initiated in accordance with the pro 
visions of Section 702 (a) (2) of the Civil 
Aeronautics Act of 1938, as amended. A 
special investigation was ordered by the 
Board and depositions were taken at Seattle, 
Washington, on August 2, 1955, and at 
Yakima, Washington, on August 4, 1955 


Air Carrier 


Northwest Airlines, Inc., is incorporated 
in the State of Minnesota and maintains its 
principal place of business at Minneapolis, 
Minnesota. The company possesses a cer- 
tificate of public convenience and necessity 
issued by the Civil Aeronautics Board and an 
air carrier operating certificate issued by the 
Civil Aeronautics Administration which au- 
thorizes the carriage of persons, property, 
and mail over the route described in this 
report 


Flight Personnel 

Captain Lavern R. Taylor, age 45, was 
employed by Northwest Airlines as a pilot 
in 1943. He holds a valid airman certificate 
with an air transport rating and type rating 
for DC-3 aircraft. Captain Taylor has, ac- 
cording to company records, a total of 7,188 
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Here at 


rr ATT 


ALIA Cn ir herre 


are the right 
answers to all your 
valve problems 


Here under one roof at Clary is every facility to solve your fuel, 
hydraulic,and pneumatic valve problems. Here are excellent design- 
engineering, manufacturing and laboratory facilities...able to 
produce small valves or large valves... existing valves or brand- 
new ones... valves of every description for airframe and missile 
applications...from the small precision Avron valves shown below 
to complex propellant valves. 
So when you think of valves, we hope you'll think of Clary. We'd 
like very much to be of service to you. 


AVRON High Pressure Bleeder Valve, 3,000 psi. Self- 
sealing, spring and pressure-loaded closed. Bleeds 
water, air, etc. from pneumatic and hydraulic sys- 
tems under pressure 


if 








AVRON Air and Fluid Pressure Regulators. Tempera- 
ture range in qualification tests, —65°F. to +250°F 
Relief functions are independent of regulation. Pres- 
surization between 0 and 100 psi, for such uses as 
reservoirs, compartments, anti-icing, radar wave 
guide channels, pneumatic and fluid control systems 





AVRON Aircraft Drain Valves. Self-locking and self- 
sealing. All standard styles and sizes of inlet and 
outlet fittings are provided for 

tube, pipe and hose, sizes 4", 

%” and %”. For use with all 

types of aviation fuels, includ- 

ing JP-4, plus other fluids such 

as alcohol, water, hydraulic 

fluid, ethylene glycol 


AIRCRAFT DIVISION, Dept. W115 
CLARY CORPORATION, San Gabriel, Los Angeles County, California 








“hen the B-$2 Hlype ite winge... 


This Johns-Manville Goetze gasket 
must withstand a tremendous bending 
moment caused by the flexure of the 
Boeing B-52’s wings. Combining a core 
of fine steel mesh with an aluminum 
sheath provides strength to resist this 
force and resiliency to keep a tight seal. 
Boeing selected this Goetze gasket only 
after exhaustive performance tests. 


Johins-Manville Goetze Gaskets 


maintain a tight seal in pneumatic duct system 


Tuis critical sealing problem was solved for 
Boeing with a special gasket, designed and en- 
gineered by J-M Goetze Gasket technicians. 

Problems like this are typical of today’s mod- 
ern aircraft. Temperatures are higher! Pressures 
are greater! Flanges are lighter! Every day, Goetze 
technicians are proving Goetze metal gaskets’ 
ability to meet these exacting demands. Every day 
more designers are turning to Johns-Manville for 
help in their sealing problems. 

For more than 60 years, Goetze has pioneered 


the development of metal gaskets. Today, thou- 
sands of precision-made styles and sizes are avail- 
able. Goetze Gasket experts will be glad to help 
you select the one that best meets your needs. Or 
they will custom-design something new, tailor- 
made to your specific requirements. 


Write today for further information on Johns- 
Manville Goetze Gaskets and other J-M products 
for aviation. Ask for Brochure AV-1A. Address 
Johns-Manville, Box 60, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


THERE’S A J-M GASKET FOR EVERY SEALING PROBLEM 


Spirotallic Corrugated Screen French 
Metal Type 


Single Mesh Non- 
Bead Filled Metallic 


PRODUCTS FOR THE 


JM Johns-Manville Aviation inoustry 
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pilot hours, of which 2,824 were required in 
DC-3 equipment. His last first class physical 
examination was passed on June 8, 1955. 

First Officer Homer H. Craven Jr., age 
30, was employed by Northwest Airlines as 
a pilot in 1951. He holds a valid airman 
certificate with commercial pilot, single- and 
multi-engine land, instrument, and flight 
instructor ratings. Mr. Craven has, accord 
ing to company records, a total of 3,400 
pilot hours, of which 1,200 were acquired 
in DC-3 equipment. His last first class 
physical examination was passed on Septem 
ber 10, 1954 

Stewardess Eleanor Elaine White was 
employed by Northwest Airlines on Decem- 
ber 3, 1954. Her DC-3 check rides on 
January 26, 1955, and March 19, 1955, 
were graded as satisfactory. 


The Aircraft 

N 45333, a Douglas DC-3, serial number 
6330, was owned by Northwest Airlines, 
Inc., and was manufactured on December 
3, 1942. It had 27,539 flight hours when 
the accident occurred. 


The aicaft was cqipped with Patt od | A. Complete Airframe 


Whitney R-1830-92 engines and Hamilton 


Standard model 23E50-473 propellers. Time | 
on both engines and both propellers since | DESIGNER and BI IILDER 


NORTH AMERICAN’S 


Columbus Division 


overhaul was 795 hours and 595 hours, re- 


aia in OHIO OFFERS 
Signal Tells Pilot CAREERS to ENGINEERS 


When to Feather 

Safeather is an automatic power fail- 
ure indicator which operates on the 
torque principle to flash a red signal 
indicating the correct propeller to 
feather. 

The equipment’s torque sensing unit 
is attached to the airplane’s engine 
mounts. 

The manufacturer points out that 
when an engine is delivering power, 
the mount is subjected to a twisting 


force; upon cessation of power, this. 


force is released. Safeather notes this 
release of torque and actuates the cock- 
pit signal. 

Weight for a twin-engine installation 
is less than 4 Ib. and installation takes 
less than one day. The manufacturer 
is submitting individual kits for applic- 
able types of aircraft to Civil Aero- 
nautics Administration for approval. 

The maker is Allied Instrument 
Manufacturing Corp., 8240 Travelair, 
Houston 17, Tex., an instrument main- 
tenance and subcontracting firm. 


Spanish Airline Orders 
Five Convair 440s 

Iberia, the Spanish airline, has or- 
dered five Convair 440 Metropolitans 
for use on its continental routes out of 
Madrid. The order, scheduled for de- 
livery about a year from now, brings the 
total number of Metropolitans ordered 
to 74. The first Metropolitan off the 
production line was delivered last week. 
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With the highly-successful NAVY FJ-4 FURY JET*in pro- 
duction, and with other, years-ahead designs being 
developed, North American's Columbus Division has 
become a self-sufficient, proficient organization within 
North American Aviation, the company that has built 
more airplanes than any other in the world. 
Geographically, a complete airframe manufacturer in 
Ohio offers individual advantages to many engineers. The 
Division's complete design, development and manufactur- 
ing responsibility for North American's Naval planes is its 
own Challenge. North American Aviation means Stability 
plus availability of vast engineering data and resources. 
The Division's youth and success mean greater Individual 


Opportunity. 
A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 
Aerodynamicists, Thermodynamicists, Dynamicists, Stress 
Engineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Elec- 
tronic Engineers, Wind Tunnel Model Designers and Build- 
ers, Power Plant Engineers, Research and Development 
Engineers, Weights Engineers. 

For the Full Story On Your Ohio Future, Write Today: 
Mr. J. H. Papin, Personnel Manager, Department 56AW, 
North American's Columbus Division, Columbus 16, Ohio. 


Engineering Ahead for a Better Tomorrow 


NortH American Aviation, INC. 


—* *Reg. U.S. Pat. Off. 


COLUMBUS DIVISION 





The Year Advertising Helped 


N 1954 we had a business recession in the 
United States. Sales fell about 4% during 
the year. If management had followed the his- 
toric pattern of business ups and downs, adver- 
tising volume would have fallen much further. 
But in 1954 the volume of advertising did not 
fall. It increased over 5%. Every effort was made to 
stimulate sales when sales were needed to sustain 
prosperity. 

This was something entirely new under the 
sun. It had a powerful influence in making the 
recession of 1953-54 one of the mildest on 
record. It helped greatly to speed business on 
to the record-breaking levels it has attained 
today. 

There are several reasons why America’s 
business management attacked this decline in 
sales with more advertising. One of them grew 
out of the greatly strengthened position of the 
American consuming market. Consumers’ in- 
come after taxes has been rising an average of 
over $10 billion a year since 1946, and this 
rising income is more widely distributed than 
ever before. Furthermore, consumers have piled 
up reserves of about $215 billion in cash or its 


equivalent. These reserves offer a new and 
powerful inducement to increased selling and 
advertising effort even in the face of a possible 
decline in consumer income. 


Taking the Longer View 


However, the principal reason why a sales de- 
cline was attacked with increased advertising 
is management's new-found conviction that 
good advertising is essentially an investment 
in the development of a market. Successful 
development requires sustained investment. 
The inclination of business management to 
take this longer view, is, of course, motivated 
by the fact that the American market, with 
over 3 million consumers being added annu- 
ally, is growing at a prodigious rate. 

Ten years ago only a handful of companies 
had plans for investment in new producing 
facilities extending beyond the current year. 
Today almost all leading companies have in- 
vestment programs running some years ahead. 
And keeping pace with these long-range 
business investment plans has been the devel- 
opment of sales and advertising programs to 
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Kill a Business Recession 


reach tomorrow's greatly expanded markets. 

This crucial role of advertising in providing 
driving power for our economy is gaining 
greater recognition every day. In his recent 
book, ‘‘People of Plenty,” Professor David M. 
Potter of Yale University remarked: “‘Advertis- 
ing is not badly needed in an economy of 
scarcity, because total demand is usually equal 
to or in excess of total supply, and every pro- 
ducer can normally sell as much as he pro- 
duces. It is when potential supply outstrips 
demand—that is, when abundance prevails— 
that advertising begins to fulfill a really essen- 


tial economic function.”’ 


Advertising’s Key Role 


Today abundance so completely prevails in the 
United States that it has been conservatively 
estimated that as much as a third of everything 
offered for sale falls in the realm of “optional 
consumption.” That is, consumers can “take 
it or leave it’’ without any immediate personal 


inconvenience. But if they decide to “leave it,” 
a terrific economic depression will not be far 
behind. In such circumstances, advertising —in 











which, in all of its forms, we are now investing 
about $9.2 billion annually—clearly is of cru- 
cial importance to our continued prosperity. 

In performing its key role in past years, 
American advertising never realized its full 
potential. It successfully promoted sales. But 
it never was called upon to promote an overall 
economic stability as a direct outgrowth of 
increased sales. 

By successfully promoting both sales and 
economic stability, as it did in 1954, advertis- 
ing surely has added new strength to the 
American economy. It has also added a great 
new and constructive dimension to advertising 
itself. This accomplishment makes the celebra- 
tion of our first National Advertising Week 
(February 19-25) a particularly notable occasion. 








One of the surest means of expanding 
your sales volume in today’s $150 billion 
industrial market is through dominant 
advertising in the publications directly 
serving your major customers and pros- 
pects. 

McGraw-Hill’s business and technical 
publications can give you quick access to 
the men who initiate, specify and approve 
the purchases of industrial products and 
services. Because all are leaders in their 
respective fields, you are assured a maxi- 
mum return on your investment when you 
specify a McGraw-Hill publication to 
carry your advertising to your most im- 
portant markets. 
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Allegheny Pleased With Martin 2-0-2s 


Low cost, successful operation, public acceptance 
convince carrier plane now is ready for heavy duty. 


By Craig Lewis 


Washington—Allegheny Airlines, the 
third local service carrier to use the 
Martin 2-0-2, is rounding out its first 
year of operation with a mixed fleet 
and preparing to expand its Martin 
operations. 

After some difficulties and disap- 
pointments during the first months of 
Martin service, Allegheny thinks the 
cducation cycle is ended and that the 
2-0-2 is ready for heavy duty in the com- 
ing peak summer season, President Les- 
lie O. Barnes told Aviation WEreEK 
Allegheny is even happier with the 
Martins now than it was when the 
initial purchase was made. 

Allegheny bought its first four 
Martins last spring and has operated 
them on some of its lighter routes to 
gain experience and develop reli- 
ability. Last month, two more Martins 
were added to the fleet which includes 
14 DC-3s. 


Passenger Load Grows 


One of the original Martins was lost 
when an engine caught fire on a train- 
ing flight. Damage was so extensive 
the airline decided to replace the plane 
rather than repair it. Thus Allegheny 
winds up with a total of five 2-0-2s 
for a little over $1 million. Barnes says 
the Martin purchase provided a cheap, 
modern plane to supply a pressing need 
for more airlift. 

The local airline is encouraged by 
public acceptance of the new transport 
and is optimistic about the summer 
season when it gets into full swing. 
Passenger loads on the 2-0-2 have 


shown a growth which runs counter to 
the usual winter decline in traffic (see 
box on next page). In January, the aver- 
age load on the Martins was 16.4 while 
the DC-3 average was 9.6, compared 
with a DC-3 average load of 9.8 in 
January of 1954. 

The improvement in Martin loads is 
more encouraging because of the ex- 
tremely bad weather conditions in 
January. Operating percentage for the 
month was 85%, compared with 96% 
for the previous January. Allegheny 
expects the Martins to be operating 
free of subsidy when load factors pass 
the 50% mark and the first year of 
experience begins to pay off in operat- 
ing economy. 

The capacity of the five Martins 
represents nearly a total gain in air- 
lift, since the airline didn’t reduce its 
original fleet when the 2-0-2s were 
acquired. One DC-3 traded in the deal 
was a non-standard airplane Allegheny 
was trying to dispose of before the new 
transports were bought. 

Barnes says that his airline has no 
current plans to buy more 2-0-2s, but 
that when more capacity is needed to 
handle traffic growth, it will be provided 
for through the purchase of Martins— 
or similar sineaile if no Martins are 
available. There are no plans to add 


to the DC-3 fleet. 
Mixed Fleet Certain 


Allegheny doesn’t ever expect to have 
an all-Martin operation. Some points 
on the carrier's system have neither 
the airport facilities nor the traffic to 
support anything but a DC-3 operation. 
Until an efficient replacement for the 


y 
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AFTER INITIAL difficulties, Allegheny is ready to place its 2-0-2s on heavy-duty runs. 
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DC-3 is available, Allegheny will use 
a mixed fleet, and Barnes predicts that 
there is little future prospect of a 
single-airplane fleet for local airlines 
because of their characteristics. 

The Martin was bought by Allegheny 
as a transitional aircraft to provide for 
business growth while a replacement for 
the DC-3 is developed. The airline feels 
that the addition of the 2-0-2 will allow 
it more time to look at the DC-3 re- 
placements and wait for them to prove 
themselves. 

Barnes points out that both the 
Fokker F-27 and the Handley-Page 
Herald, the two potential replacements 
that have prototypes flying, are at least 
two years from actual operation. Both 
look attractive, he says, but they are 
both economically unproven. Accord- 
ing to estimates, seat-mile costs of the 
Martin 2-0-2 are better than cither the 
F-27 or the Herald right now, Barnes 
said. 

A DC-3 replacement will have to 
point to a_ subsidy-free operation, 
Barnes feels. He agrees with the general 
industry opinion that the local airlines 
will never get off subsidy while they 
are forced to use the DC-3. 


CAB Support Needed 


In order to get off subsidy, the local 
airlines are going to have to spend 
substantial amounts of money, and 
they will need the support of Civil 
Acronautics Board policy to do it, ac- 
cording to Barnes. He feels the CAB 
will have to shift its policy on under- 
writing local airline activities before 
the carriers will be able to make any 
serious move to acquire a replacement 
for the DC-3. Prices currently quoted 
on replacements are around $500,000. 

The CAB has previously refused to 
spend any extra money to help a feeder 
line move on to more modern equip- 
ment. When Pioneer Airlines re-equip- 
ped with the Martin 2-0-2, the Board 
turned down a request for extra subsidy 
to underwrite the move. Pioneer 
shifted back to the smaller DC-3 and 
eventually merged with Continental 
Air Lines 

Southwest Airwavs has had more 
luck with the switch to Martins, al- 
though the CAB said it wouldn’t pay 
more than DC-3 costs to carry traffic 
on the Martins. Like Southwest’s 
Martins and Mohawk Airlines’ Convair 
240s, Allegheny’s new transports are 
strictly a management risk and the 
Board hasn’t said it will provide any 
financial help. 
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Allegheny Airlines 
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Barnes doesn’t think the local air- 
lines will get off subsidy until three 
major changes occur, including replace- 
ment of the DC-3 and relief from 
special restrictions applied to the local 
carriers by the CAB. The third neces- 
sary change, according to Barnes, is 
the recognition that the transition from 
the DC-3 “will be slow, tortuous and 
dangerous” unless it is backed with 


CAB policy. 
Mail Pay Declines 


Allegheny’s mail pay has declined 
each year since 1952 as business has 
increased, and it is expected to con- 
tinue to decline. The carrier’s system 
is expected to expand 15% in plane- 
miles flown each year for the next 
three to five years. While 1956 plane- 
miles are increasing 15%, Allegheny 
expects revenues to climb at least 25%. 

Last vear, trafic showed a 31% 
gain to 349,860 passengers and 55,- 
918,000 passenger-miles. Express ton- 
miles increased 46% in 1955. 


Senate Unanimously 
Passes Sabotage Law 


Washington—Legislation authorizing 
the death penalty or life imprisonment 
for sabotage of commercial aircraft re- 
sulting in a death was passed unani- 
mously by the Senate. 

Introduced by Sen. Warren Magnu- 
son (D.-Wash.), chairman of the Com- 
merce Committee, the measure also 
provides a penalty of $10,000, or 20 
years imprisonment or both, for (1) air- 
craft sabotage which does not result in 
a death, and for (2) false information, 
intentionally imparted, concerning an 
attempt being made at comma air- 
craft sabotage. 

The es. of a United Air Lines 
plane near Denver last Fall as a result 
of a bomb placed in a passenger’s bag- 
gage, which caused 44 deaths, focused 
attention on the need for the legislation. 

Sen. Earle Clements (D.-Ky.) pointed 
out that statutes now in effect either 
do not adequately cover aircraft sabo- 
tage or do not provide penalties com- 
mensurate with the crime. 
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Curtis Takes White House Post 
To Tackle Nation’s Air Problems 


By Preble Staver 


Washington—Edward P. Curtis takes 
office next week as Special Assistant to 
the President for Aviation Facilities 
Planning, a position which was recom- 
mended by the Budget Bureau's Avia- 
tion Facilities Study Group headed by 
William Barclay Harding (AW Jan. 16, 
p. 26). 

Curtis has been spending the time 
since his appointment on Feb. 11 in 
consultation with Harding and other 
members of Harding’s study group. He 
has also visited with the Secretaries of 
Commerce and Defense, each of whom 
is to designate a top-level department 
official to work for Curtis in a liaison 
capacity. 

Initially, Curtis is expected to work 
with a small personal staff. He may 
later ask for the assistance of an ad- 
visory board, which was suggested in the 
Harding report. 

lhe President’s action in appointing 
Curtis represents full endorsement and 
direct implementation of the Harding 
group’s recommendations. 

The group had stressed the need for 
“full time high-level leadership to direct 
a continuing long-range study to accom- 
pany an integrated aviation facilities 
development program, prompted by 
dangerously increased air traffic conges- 
tion.” 


President's Concern 


The responsibilities delegated to Cur- 
tis include: 

@ Direction and coordination of a long- 
range study of the nation’s require- 
ments for aviation facilities. 

¢ Development of a comprehensive 
plan for meeting in the most effective 
and economical manner the needs dis- 
closed by the study. 

¢ Formulation of legislative, organiza- 
tional, administrative and budgetary 
recommendations to implement the 
plan. 

In naming Curtis, the President em- 
phasized that the “revolutionary possi- 
bilities and the all-embracing character 
of aviation development require an in- 
dependent, over-all study of this na- 
tional problem.” He indicated his con- 
cern over the growing civil and military 
trafic and attendant problems in his 
letter to Curtis. 

“I am taking this action,” he said, 
“because the rapid technical advances 
in aviation and the remarkable growth 
in the use of air transportation have 
confronted the nation with serious 
aviation facilities problems. 

“Modern aircraft can be operated in 


Edward P. Curtis, newly appointed 
Special Assistant for Aviation Facilities 
Planning, a post created by President 
Eisenhower. The 59-year-old Eastman 
Kodak executive is a long-time friend of 
the President. He served as a major 
general and chief of staff of the Strategic 
Air Force-Europe during World War I 
Gen. Carl 


private 


under the command of 
“Tooey” Spaatz. He holds a 
fiyer’s license and was a combat pilot in 
the first World War. Still active in the 
Air Force Reserve, Curtis is a director of 
the Air Force Association. 











the numbers required by the national 
defense and the civilian economy only 
if airports, navigation aids, air traffic 
control devices and communications 
systems are suitable for their needs. 

“Moreover, anticipated further in 
creases in air traffic, the introduction of 
jet propulsion for civil as well as mili- 
tary aircraft, the advances being made 
in vertical flight, and the greater use of 
higher altitudes, all presage much 
heavier future demands upon our facili 
ties for navigation and traffic control,” 
the President said. 


Top Level Cooperation 


A comprehensive aviation _ plan 
should provide the basis for these ac- 
complishments: 
¢ Timely installation of 
adequate aids. 

e Optimum coordination of efforts of 
the civil and military agencies. 

e Avoidance of costly duplications of 
systems and equipment. 

e Effective participation by state and 
local authorities and aircraft operators 
in meeting facilities requirements. 

“To delay the formulation of the 
plan is to invite further congestion of 


technically 
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“the Bellairus” 











anew concept of executive transportation 


Now, go by air as never before... faster, safer, more com- 
fortably, door-to-door...in the BELLAIRUS, the helicopter 
designed exclusively for executive and utility operation. 

This newly-styled, three-place helicopter is the latest 
member of Bell Aircraft Corporation's famous Model 47 
series, the world’s most widely used commercial helicopter. 

The Model 47H BELLAIRUS fills the need for a new 
dimension of executive transportation — as the crow flies... 
from office to plant, plant to plant, office or plant to air- 
port. It is spacious, custom decorated, accommodates a 


pilot and two passengers, and has ample head and leg 
room, soundproof cabin and large baggage compartment. 

The BELLAIRUS is an improved version of the basic 
Bell helicopter which has accumulated two million flight 
hours and an unparalleled world-wide record for safety and 
economy. It can go anywhere, land anywhere. 

We invite your inquiries as co why the BELLAIRUS can 
be one of your most valuable business assets, how it can 
save those precious hours for your executives. 


FEATURES ¢« @ @ Big baggage area...Economical operation 
Amphibious... Deluxe cabin interior...High cruise and top speeds 
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Canadair’s Maritime Britannia 


Proposed piston-powered version of Bristol Britannia turboprop transport being developed 


by Canadair Ltd. as a military reconnaissance aircraft is shown in above sketch. 


Aside from 


the piston engines, which will replace the conventional Britannia’s turboprop to provide 
longer range at low altitudes, changes shown in sketch include a large radar dome under 
the nose and a stinger tail to house Magnetic Aerial Detection gear. 





the airspace, needless hazard, economic 
loss, inconvenience to users and possi- 
ble impairment of the national secur- 
itv,”” President Eisenhower said. 

Curtis has been assured by the Presi 
dent that he will have the cooperation 
of both the Department of Commerce 
and Department of Defense—both con 
cerned with air travel. These two and 
all other agencies concerned with avia 
tion are to be Curtis’ principal re- 
sources as he carries out his 
ments. 

I'he President told Curtis “there al- 
ready exists with the Government.... 
1 wealth of experience, much of which 
should be helpful to you.” Curtis was 
authorized to call upon any official of 
the Executive Branch for assistance. 
Furthermore President Eisenhower 
said: “I shall expect that from time to 
time you will give me reports of your 
progress and that you will prompth 
advise me of anything that I might do 
to expedite your work.” 


FHA, VA Reassured 
On Jet Noise Problem 


Washington—Airline and aircraft in- 
dustry representatives have presented an 
optimistic picture with regard to fu- 
ture jet transport noise and runway 
problems, in contrast to pessimistic re- 
ports made by military leaders at the 
recent Jet Age Conference here (AW 
Feb. 13, p. 31). 

The happier version of what will 
happen when commercial jet transports 
are introduced came at a joint confer- 
ence here between airline and industry 


assign 
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executives and officials of the Federal 
Housing Administration and Veterans 
Administration. 

FHA Commissioner Norman P 
Mason said the aviation experts indi 
cated that development of civil jet air 
craft probably will necessitate no great 
change in the size or location of present 
day airports nor in the aircraft noise 
situation in airport communities 

Mason said the FHA has been appre 
hensive about the approaching “jet age” 
because it is being asked to insure mort 
gage money for houses and apartment 
projects near airports. Mortgages run 
up to 30 years’ duration, and FHA and 
VA wanted a long-range forecast 

The industry experts told Mason 
that “noise suppression progress to date 
gives every indication that jet transports 
will have outside noise characteristics 
comparable to present piston engine 
craft.” 

Mason said he was also assured that 
“the airport of the future is not going 
to be too much different from today, 
although for a period there may be an 
expansion of runways.” 

As a result of the assurances, Mason 
said, “FHA will attempt no major jet 
age revision of its mortgage insurance 
policies for homes near airports.” 

FHA and VA are to be kept in 
formed on noise research by the indus 
trv, as well as the Civil Aeronautics 
Administration, which also was repre- 
sented at the joint meeting. Others 
represented included Airport Operators 
Council, Air ‘Transport Assn., Aircraft 
Industries Assn., and the National Air 
Transportation Coordinating Commit- 
tee. 


Civil-Military Radar 
Use Studied by CAA 


Washington—Problems of joint civil 
military use of air defense radar infor 
mation for air traffic control 
are now under active study by the Civil 
Aeronautics Administration and the Air 
Force 

A two-and-a-half vear ev 
gram, sponsored by the Air 
Development Board, gets 
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Initially, CAA and the Air Force are 
running flight evaluation checks of th« 
Rockville ADC radar. This is intended 
to show radar coverage and communica 
tions required for air trafic contro! 
Flight checking will be done at both 
low and high altitudes. CAA control 
lers from the Indianapolis Air Route 
I'rafic Control Center will control a 
portion of the area from the Rockville 
installation, maintaining contact with 
the ARTCC by interphone 

The second phase of the study, be 
ginning in June, will be the first use of 
a 50-mile microwave link for remoting 
radar information from the Rockville 
ADC to the Indianapolis ARTCC. The 
remote control radar tests are expected 
to extend over a*two-vear period 
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Permanent Routes Asked 
For Alaska, Hawaii Lines 

Legislation directing permanent cer- 
tification of intra-Alaska, U. S.-Alaska, 
and intra-Hawaii airline operations was 
introduced by Sen. Warren Magnuson 
(D.-Wash.), chairman of the Senatc 
Commerce Committec 

Two measures would have the effect 
of providing permanent certificates to 
Pacific Northern Airlines, Alaska Ait 
lines, Hawaiian Airlines, and Trans Pa 
cific Airlines. One bill stipulates perma 
nent certificates for intra-Alaska and 
intra-Hawaii airlines operating under 
temporary certificates who make appli 
cation within 120 davs after enactment. 
The other stipulates permanent certifi 
cates for U. S.-Alaska airlines applying 
within 120 days, provided service has 
not been “inadequate and inefficient.” 
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GAFE FLIGHT \\FT INSTRUMENTATION 
STANDARD ON WI/SGOUW HT serving 


LEADING NATIONAL & INTERNATIONAL AIRLINES 


SAFE FLIGHT stall warning equipment is promin- tinuous wing lift ratio data. A panel-mounted 
ently important on these turbo-prop planes. indicator offers the pilot an accurate reading to 
SAFE FLIGHT has also engineered a valuable maintain stable flight...especially significant for 
Speed Control instrument system—available for turbo-jet aircraft at the high lift coefficients en- 
all aircraft— providing the flight crew with con- countered in take-offs, approaches and landings. 


f ae SAFE FLIGHT INSTRUMENT CORPORATION 


WHITE PLAINS, NEW YORK 
“Pioneers in Lift Instrumentation” 





Appeals Court Upholds 
CAB on Surface Mail 


Washington—The right of the Civil 
\cronautics Board to allow cargo air 
lines to carry surface mail under ex 
emption authority has been upheld by 
the Court of Appeals. 

In a split decision, the U.S. Court 
of Appeals for the District of Columbia 
supported the CAB’s decision to let 
Slick Airways, Flying Tiger Line and 
Riddle Airlines take part in the Post 
Office Department's experiment of ship- 
ping surface mail by air. 

The majority opinion finds that the 
Board can authorize an airline to carry 
mail under its exemption powers. In 
the case of the three all-cargo airlines, 
which aren't certificated for mail, the 
Court agrees with the Board that un- 
usual circumstances permit exemption 
uthority for participation in the surface 
mail experiment 

“These cargo carriers have available 
space in which surface mail may be 
carried,” the Court said in the majority 
epinion, written by Judge Walter M 
Bastian. ““The Postmaster General de 
sires their services on an experimental 
aSI1S 

“The experiment appears to be lim- 
ited to a reasonable time. 

“Certification proceedings on cither 
a permanent or interim basis could not 
be completed in time to enable the 
cargo carners to participate in the ex 
periment. We think there are ‘unusual 
circumstances’ affecting operation, with 
in the ordinary meaning of the term.’ 

In a dissenting opinion, Chief Judge 
Henry W. Edgerton maintains that the 
circumstances involved do not warrant 
exemption authority. “That certifica 
tion takes time, and that surface-mail 
experiments may be brief, are circum- 
stances affecting all uncertificated air 
carriers,” he said 

“It secms to me to follow that these 
‘unusual circumstances affect- 
ing’ the carriers the Board has ex- 
cmpted. Moreover, these are not cir- 
cumstances affecting the ‘operations’ of 
the carriers. For these and other rea 
sons I think the Board exceeded its 
uthority in granting the exemptions,” 
Judge Edgerton said 


re not 


Engine, Pilot Cause 
Currey DC-3 Crash 

Washington—The crash of a Currey 
\ir Transport DC-3 was caused by en 
gine failure and failure of the pilot to 
verify his runway alignment while com 
mitted to an emergency landing, accord- 
ing to a Civil Aeronautics Board acci- 
cent report. 

The accident occurred at the Lock- 


heed Air Terminal in Burbank, Calif. 
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last September when the DC-3 devel- 
oped engine trouble after takeoff in 
near-minimum visibility. The crippled 
plane was cleared for an emergency 
landing, but it failed to align itself with 
a runway in making its approach. 

Approaching in a nose-high attitude, 
the DC-3 struck a power line, stalled 
and crashed into the two Air Force 
C-54s parked on the field. The DC-3 
then cartwheeled, skidded along the 
apron and crashed into a Lockheed serv 
ice hangar. 

The pilot and copilot and an em 
ploye of Lockheed Air Service Terminal 
were killed. 

Investigation revealed a 
gine malfunction which occurred after 
takeoff. 

The probable cause of the acci 
dent according to the CAB report, was 
the pilot’s irrevocable commitment to 
a landing without radio or visual con 
firmation of his runway alignment fol 
lowing engine failure immediately after 


takeoff 


scrious en- 


Slick Airways Cancels 
Lockheed 1049H Order 


A Slick Airways order for three Lock 
heed 1049H Super Constellation air 
freighters has been cancelled, Lockheed 
Aircraft Corp. announced last week 
Slick recently bought three Douglas 
DC-6A cargo planes from Air Work 
Ltd. following the British all-cargo 
line’s retirement from the Atlantic run 

The DC-6As, which were immedi 
ately available, satisfied Slick’s “‘urgent 
needs for increased capacity.” The Lock- 
heeds were scheduled for 1957 delivery 


Braniff Begins Flights 
Over New Eastern Route 


Braniff International Airways last 
week inaugurated service over its newly 
awarded route to the Northeast (AW 
Nov. 28, p. 12). Initially, the Dallas- 
based carrier is offering three daily 
round-trip DC-6 schedules between 
Newark Airport and Dallas. Two of the 
schedules are first class, and one flight 
each way is non-stop between Newark 
ind Dallas. The third schedule is a 
night coach 


CAB Orders 


eb 2-Fe 





b. § 
GRANTED: 

Leave to intervene to the State 
in the involving transfer of 
Cincinnati-Detroit route 

Western Air Lines further time to decide 
whether to rescind its earlier request to 
withdraw its exceptions in the United 
Western acquisition case 

Northern Consolidated Airlines an ex 
emption to serve Dillingham, Alaska, on its 


of Ohio 
TWaA'’s 


Casc 


route between Anchorage and Bethel, with 
certain limitations. The authority is for one 
year or until decision in the Intra-Alaska 
route investigation, whichever occurs first 

Mohawk Airlines authority to omit serv 
ice at White Plains, N. Y., on all flights 
over segment two of Route 94 in excess of 
one daily round-trip flight Monday through 
Friday, and nit White Plains on all 
flights over the route on Saturday and Sun 
day 

Flying Tiger Line an exemption to per 
form seven charter flights to New York from 
London, Paris, Brussels, Rome Athens, 
Linz, Austria and Bremen, Hamburg or 
Munich, pursuant to a contract with the 
Intergovernmental Committee for European 
Migration 

Riddle Airlines an exemption to purchase 
a DC-4E aircraft from Aero Maintenance, 
Inc 

Seaboard and Western 
emption to provide free transportation to 
technical representatives of the Lockheed 
Aircraft Corp. and the Curtiss-Wrght 
Corp. for in-flight observation, for six 
months 

Leave to intervene in the Svracuse-New 
York City case to the Chamber of Com 
merce of the Borough of Queens, New York 
City 
APPROVED: 

Pacific Northern Airlines’ 
with Western Alaska Airlines to provide 
service on Pacific Northern’s route in the 


Bristol Bay area until a decision is reached 
in the investigation of the Intra-Alaska air 


to omiut 


Airlines an ex 


agreement 


SCTVICES 

Interlocking relationships between Roger 
Lewis, Pan American World Airways and 
Pan American-Grace Airways 


ORDERED: 


Japan Air Lines’ authority to perform a 
charter flight between San Francisco and 
Sao Paulo, Brazil, extended to Mar. 31, 
1956 


DISMISSED: 


Suspension and investigation of a fare be- 
tween El] Paso, Texas, and Tampa, Fla., 
filed by Peninsular Air Transport, since the 
fare has been cancelled 

Suspension and investigation of fares be 
tween Burbank, Calif., and Newark, New 
York and Philadelphia filed by Aero Finance 
and Peninsular Air Transport, since the fares 
have been cancelled 

Western Air Lines and the City and 
County of San Francisco’s petitions for re 


onsideration in the Denver Service Cas« 


DENIED 


Southwest Airways perm 
Paso Robles-San Luis Obispo, Cal 
the Paso Robles-San Luis Ob spo Cer 
\irport 

Applications for exemption authority for 

rvice to Liberal, Kan., trom various points 
filed by Central Airline Frontier At 
the City of Liberal and the Liberal Chamber 
of Commerce, the county of Seward, Kan.; 
City of Borger, Tex., and the Borger Cham- 
ber of Commerce; the City of Enid, Okla., 
and the Enid Chamber of Commerce. Ap- 
plications of Centrol and Frontier for perma- 
nent authority for the service are set down 
for hearing 


if. throu 


Ines, 
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Jet-to-jet refueling at 500 miles an hour 


The Boeing jet tanker prototype is pic- 
tured above making a refueling contact 
with an eight-jet B-52 bomber. 

This operation is part of an intensive 
test program in which every detail of 
America’s first jet tanker, the Boeing KC- 
135, will be proved out well before the 
first production model rolls off the line. 

For more than a year the Boeing proto- 
type has been accumulating the kind of 
data obtainable only in actual flight. Re- 
sulting developments and design refine- 
ments have already been incorporated 
in the KC-135s now taking shape in 
Boeing’s Renton, Washington, plant. 





Besides proving out the airplane itself, 
the prototype makes it possible to test 
thoroughly the streamlined new Boeing 
Flying Boom, and all aspects of jet-to-jet 
refueling at speeds above 500 miles an 
hour, and altitudes over 35,000 feet. This 
means that when deliveries of the KC-135 
to the Air Force begin, the airplane will 
be operationally proved. And it will be 
equipped with a flight-tested jet-speed 
refueling system. 

The prototype has, during its hundreds 
of hours of grueling test flying, performed 
beyond expectations. This in part is a 
result of Boeing’s unique experience de- 


signing and producing more large, multi 
jet aircraft than any other company in 
the world. These include the B-52 eight- 
jet bomber, and more than 1200 six-jet 
B-47 medium bombers. In addition, 
Boeing pioneered the development of 
aerial refueling. It has built more than 
600 Boeing KC-97s, the standard pro 
peller-driven tanker of Strategic Air 
Command. 


This is the unequalled background 
that gives assurance to the Air Force, and 
to the nation, that the Boeing KC-135 
will be another outstanding, dependable 
aircraft. 


SOLEMN is 








Airline Traffic—December 1955 





DOMESTIC 
American 
Braniff 
Capital 
Colonial 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
TransWorld 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbean Atlantic 
Colonial 
Delta 
Eastern 
National 
Northwest 
Pan American 
Alaska 
Atlantic 
Pacific 
Latin America 
Panagra. 
Trans World 
United 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Piedmont 
Southern 
Southwest 
Trans Texas. . 
West Coast 


HAWAIIAN 
Hawaiian 
Trans Pacific 


CARGO LINES 
Aerovias Sud Americana 
Flying Tiger 
Slick 
Riddle 


HELICOPTER 
New York Airways 


Los Angeles Airways... .. 


Helicopter Air Service 


Total 
Revenue 
Passengers 


563,659 
129,627 
195,768 
99,043 
51,891 
165,752 
563,586 
106,212 
39,603 
89,479 
306,398 
404,291 
84,011 


9,675 
2,723 
12,816 
1,661 
4,691 
16,432 
9,632 
8,795 


5,323 
59,632 
18,646 
97,956 
11,437 
14,033 

5,576 


24,410 
8,564 
7,467 

12,504 
8,770 

24,685 

34,196 

20,258 

29,968 

13,895 

19,510 

12,528 

14,513 


31,941 
14,152 


2,592 
1,587 


Revenue 
Passenger 
Miles 
(000) 


341,863 
49,94¢ 
4 3,06 ) 

7,244 
18,991 
76,890 
309,970 
77,623 

8,032 
61,244 
244,446 
280,163 
41,651 


6,770 
5,897 
984 
1,284 
5,282 
22,665 
5,563 
16,161 


9,464 
75,872 
54,725 
87,055 
13,277 
36,577 
14,592 


4,025 
1,876 
1,290 
3,509 
1,379 
4,505 
5,131 
3,098 
5,999 
2,420 
3,929 


Load 


Factor 


1,134,736 
437,809 

15,735 
554,188 

1,485,53¢ 
3,057,453 
334,120 


14,772 
46,181 
1,985 
160 
11,032 
133,194 
10,642 
1,591,647 


65,475 
1,637,440 
1,666,584 

511,831 

61,882 

1,420,935 
190,995 


20,315 
5,821 
7,038 

27,468 
2,412 
6,774 

27,389 

10,370 

22,558 

13,134 

11,568 

94,990 
7,120 


7,150 
2,602 


32,015 


71.43 
25.10 


1,573 
10,580 
6,957 


U. S. Mail 


Ton-Miles Ton-Miles 


Express Freight 


285,180 
O09 OAA 
258,431 


23 059 


943,482 
90,746 
4,189 
4,460 
73,855 
102,470 
45,336 
649,102 


3,929 
93,483 


258,899 
2,164,768 
1,089,848 
3,428,349 
879,388 
732,560 
40,740 


5,244 
4,076 
46,657 


9,116 


16,392 
14,774 


15,075 
5,597 


135,788 
10,546 


2,040,120 


Ton-Miles 


Total 
Revenue 
Ton-Miles 


7,745,984 


28,390, 10¢ 


33,8729.994 
4,626,412 


975,838 
809,593 
95,75¢ 
145,333 
626,731 
2,696,154 
640,306 
4,034,829 


1,298,207 
11,960,789 
8,531,365 
12,507,062 
1,790,805 
6,190,717 
1,720,698 


424,454 
192,690 
136,812 
417,155 
154,450 
453,454 
550,462 
317,673 
627,456 
257,845 
406,079 
321,404 
259,850 


520,701 
148,110 


2 040,120 


Per Cent 
Revenue to 
Available 
Ton-Miles 


Compiled by AVIATION WEEK from airline reports to Civil Aeronautics Board. 
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can you qualify for 


Rocket Engineering ? 


careers are being born right now at Rocketdyne* 


It may surprise you to know you can do this 
with or without specific rocket engine experi- 
ence! Engineering experience in heating and 
ventilating, hydraulics, pumps, turbines, 
combustion devices, controls and engine 
instrumentation are just a few of the related 
fields that could open your future at 
ROCKETDYNE. 


At its new Canoga Park headquarters, 
ROcCKETDYNE is continuing and expanding 
its pioneering work in the design, develop- 
ment and manufacturing phases of the rocket 
engine business. And at its test laboratory, 
RocKETDYNE has complete research and test 
operations. ROCKETDYNE thus offers oppor- 
tunities in the complete range of rocket 
engine development from preliminary design 
to field testing. 


RocKETDYNE not only offers the advan- 
tages of a constantly growing and expand- 
ing company, but also the stability that 
comes from its broad range and volume of 
projects...the stability of rocket engine con- 
tracts with all branches of the Armed Serv- 
ices and the guided missile industry. Though 
it is currently emphasizing the production 


of the most powerful large liquid-propellant 
rocket engines in the Western World, Rocxk- 
ETDYNE is also designing, building, and test- 
ing many other types and sizes. For the 
future, it is carrying on research for even 
more powerful and startling rocket engines. 


So this is your big opportunity to build a 
career that really has a future. A well-paid 
career that assures prestige, stability, and 
selectivity of fascinating work. If you feel 
you can qualify, you owe it to yourself to 
contact RocKETDYNE today. 


*ROCKETDYNE is North American’s rocket 
engine division. It has just moved into new 
ultra-modern headquarters in Canoga Park, 
located in the beautiful West San Fernando 
Valley of Los Angeles. This area is famous 
for its fine residential sections, modern 
shopping-center convenience, varied recrea- 
tional and entertainment facilities. Any 
point in the San Fernando Valley is just 
minutes drive from the beaches, and the 
weather is pleasant all year ’round. Many 
engineers are interested in advance school- 
ing offered by UCLA, only 1% hour drive 
from our laboratory. 


THESE POSITIONS NOW OPEN AT ROCKETDYNE: 


DESIGN & DEVELOPMENT ENGINEERS 
Mechanical, Chemical, Electrical, Stand- 
ards, Structural and Stress. For rocket 
engine systems design or development. 
Turbine, pump, controls and combustion 
device experience preferred. 


DYNAMICS ENGINEERS 
To analyze rocket engine control systems 
utilizing electronic analog and digital 
computers, B.S., M.E., or B.S.E.E. neces- 
sary. Prefer advanced degree. Experience 
in servomechanisms, systems analysis 
desired. 


COMPUTER APPLICATION ENGINEER 
Application of automatic computers to 


Write Mr. Joe Roberts, Rocketdyne Engineering 
Personnel, Dept.596-N, 6633 Canoga Ave., Canoga 
Park, California. 


investigate new methods of numerical 
analysis. 

TEST ENGINEERS 
Experienced on engine systems, combus- 
tion devices, turbines, pumps and engine 
instrumentation. 

EQUIPMENT DESIGN ENGINEERS 
Electrical, mechanical, structural, indus- 
trial. For design of facilities, specialized 
test, and handling equipment. 


WEIGHT ENGINEERS 

ELECTRONICS TECHNICIANS 
SPECIFICATIONS ENGINEERS 
ENGINEERING DRAWING CHECKERS 


ROCKETDYNE 


A DIVISION OF NORTH AMERICAN AVIATION, INC, 





North American Asks Congress 
For Help in Fight for Low Fares 


Washington—North American Air- 
lines Group pleaded for congressional 
support in its fight “to preserve low- 
cost transportation” in testimony before 
the House Commerce Subcommittee 
on Aviation, headed by Rep. Oren Har- 
ris (D.-Ark.). 

James Fischgrund, co-owner of the 
combine, declared that ‘a thorough 
congressional investigation and action 
is urgently needed to save the last re- 
maining true ‘price yardstick’ competi- 
tion in air transportation. The 12 big 
iirlines controlling 96% of the 
total business are determined to wipe 
out the onh surviving competitive 
spurs safeguarding low-cost domestic 
and overseas air travel for the public.” 

Other witnesses to testify, as the sub- 
committee continued its study of civil 
aviation, were: 

e L. C. Burwell, vice president, Flying 
Viger Line, who protested legislation to 
climinate Civil Aeronautics Board’s ex- 
emption authority which makes it pos- 
sible for the Board to promptly approve 
alr operations without the requirement 
for a certificate of public convenience 
and necessity. 

@K. McMurray, executive vice presi- 
dent, Air Line Pilots Assn., who urged 
that contract carriers be regulated to the 
same degree as scheduled lines and 
urged establishment of an independent 
air safety board. 

McMurray also asked CAB authority 
to impose civil penalties for the filing 
of unrealistic scheduling requirements 
for well over two vears without effec- 
tive enforcement or remedial action be- 
ing taken by the Board,” he said. 

McMurray declared that pilots, stew- 
ardesses, airline management and the 
public are opposed to serving liquor on 
air flights. 

Burwell told the committee that if 
legislation were passed removing the 
Board’s exemption authority, “We 
couldn’t evacuate casualties in the event 
of an atomic attack without an act of 
Congress.” He pointed out that both 
the all-cargo and local service airline 
industries got their start through the 
exemption authority. 

Fischgrund maintained that “if Con- 
gress makes certain that competition is 
allowed to survive, jet age air travelers 
should be able to cross the U.S. in four 
hours for $50 and fly to Europe in 
about five hours for $100.” 

Two subcommittee members—Rep. 
Harris and Rep. John Bell Williams 
(D.-Miss.)—applauded North American 
Airlines’ promotion of low-cost trans- 
portation but expressed concern at its 
disregard of CAB and the requirements 


now 
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of the 1938 Civil Aeronautics Act. 

Williams commented to Fischgrund 
“Whether the North American Airlines 
Group has operated legally or illegally, 
I think the list of firsts . . . is a good 
indication that you have made a very 
distinct contribution to civil aviation 
in this country. 

“That in itself does not necessarily 
justify . . . the Board in granting every 
thing you are asking. However, | think 
you are entitled to some consideration 
on that account.” 

Previously, Civil Aeronautics Board 
and Air Transport Assn. (AW Jan. 23, 
p. 106), Commerce Department and 
several other organizations (AW Jan. 
30, p. 85) have appeared before the 
subcommittee. 


London Will Construct 
Elevated Air Terminal 


London—W ork is scheduled to be- 
gin here this month on a downtown air- 
lines terminal that will rest upon a steel 
and concrete platform 20 feet above a 
major subway junction on the western 
edge of the city. Present plans call for 
its completion by 1960. 

The 75,000-square-foot, 3,500-ton 
platform will be supported by 80 steel 
columns and located in a triangular 
site between the subway tracks. Ad- 
ministrative offices, shops, a basement 
parking lot and other features will be 
included in the development. 

Since British European Airways ten- 
ancy of the existing Waterloo Air Ter- 
minal will expire next year, a temporary 
terminal will be opened on the plat- 
form. 

London Transport, the municipal 
transportation company, will be turned 
over to Air Terminals Ltd., an organi- 
zation formed for the purpose by BEA, 
British Overseas Airways Corp. and Aer 
Lingus. 


Shortlines 





> Alitalia, the Italian airline, will start 
the first direct service between Venice 
and London in April with Convair 
equipment. 


> British Overseas Airways Corp. says 
that its traffic between New York and 
Bermuda tripled in January, compared 
with January, 1955. The British air- 
line carried 822 passengers last month 
and 238 in the previous January. Cur- 
rently, the carrier operates a daily Super- 


ind three 
weck to 


Constellation tourist service 
Viscount first class flights a 
Bermuda. 


> Colombia’s government is negotiating 
with private interests for helicopter 
service in three Che 
mountainous terrain of the country pre- 
sents problems in helicopter operations, 
but it also gives air transportation a vast 
idvantage over the very slow land trans- 


separ ite areas 


port 


> Continental Air Lines has taken up 
its option on three Viscount 810/540 
transports, bringing its total order to 
15 and total Viscount sales to 277 
Continental is taking an option on an- 
other five Viscounts 

> Cubana, the Cuban airline, has 
bought three Viscounts for delivery this 
spring and will receive two Super-G 
Constellations in April. The Viscounts 
will replace Constellations on the air- 
line’s Havana-Miami route, and the 
Super-Constellations will fly between 
Havana and New York and on the 
Mexico-Havana-Madrid route. 


> Delta Air Lines and Southern Airways 
started a radio and newspaper campaign 
this month in_12 cities served by South- 
ern to promote interline trafic between 
the two carriers. 


> Garuda Indonesia Airways plans to ex- 
pand operations in the Far East and will 
buy several medium-range transports in 
the United States and Great Britain. 
The next new route for the Indonesian 
airline is reported to be service between 
Jakarta and Hong Kong via Singapore 


and Bangkok. 


> Hong Kong Government has issued 
five-vear licenses to Macao Air Trans- 
port, Hong Kong Airways, Ltd., and 
Cathay Pacific Airways, Ltd. Macao Air 
Transport is licensed for a PBY service 
to Macao, and Hong Kong Airways for 
DC-4 service to Jakarta. Cathay Pacific 
is authorized to operate between Hong 
Kong and Saigon, Manila, Calcutta, 
Bangkok, and Singapore. 


> Lacsa, the Costa Rican affiliate of 
Pan American World Airways, has 
started a weekly non-stop service be- 
tween Panama and Puerto Rico with 
Convair 340 equipment 


> Pan American World Airways flew 
687,202,000 passenger-miles in the 
fourth quarter of 1955, compared with 
568,249,000 passenger-miles for the 
same quarter of 1954. 


> Trans World Airlines is distributing 
a Guide to Hotel Facilities for Business 
Meetings and Conventions to various 
organizations to help them plan their 
meetings and conventions. 


123 





| 
| 
| 


- ones 


A 


200 


Range knob changes scale to 0-20 miles 


DISTANCE MEASURING EQUIPMENT 
SO USEFUL, SO NECESSARY 


clies. 





Gives exact conti 
from VOR/DME or ILS/DME stations 


Permits more direct instrument 
let-downs 


Gives more accurate ETA’s 
Checks ground speed and winds aloft 


So useful in hundreds of ways for 
safer, easier, more economical IFR 
and VFR operations 


YOU need DME 


You'll want Narco DME because 


It’s crystal-controlled 

Lightest in weight 

(only 32 pounds complete) 
Requires least power 

Uses ruggedized ARINC tubes 
Carries unrestricted CAA 

Type Certificate 

Backed by a nation-wide 
factory-trained service network 
0-20 mile scale gives extremely 
accurate readings for final 
approach operations or orbiting 


See your nenrest distributor or send for 


brochure describing the Narco DME. 





COCKPIT 


Three Cheers for the Controllers 


Complaining about Air Traffic Control is a popular pastime these davs 
and one is often forgetful of the fact that these complaints are directed 
against the system—not the controllers. Let it be stated here and now that 
the job of Air Traffic Controller is one of the hardest and least rewarded of 
any in aviation. At the same time it is one of the most important. 

It is impossible to describe accurately the conditions under which their 
work is performed. One has to spend time in a center and in the cockpit 
of an airplane to appreciate the true situation. But here is a letter 
from an anonymous controller which gives an indication of his work: 


The ‘Sweat Box’ 


“I don’t like to sound like I’m bellvaching but after eight hours in that 
‘sweat box’ I’m not fit for human companionship. Hour after hour the 
pressure is on with voices screaming over telephones, radios and intercoms 
Everybody wants a clearance right now. And I’m not supposed to mak« 
mistakes even when I’m working radar and trying to follow a pip until 
my eyes burn. By the time I get home at night I find myself snapping at 
the wife and kids, taking my troubles out on them. I'd like to stay on the 
job but if things don’t change soon I won't be fit for anything but the 
bughouse.” 

Corroborating this letter is the fact that there have been recent cases 
where controllers have broke down and wept after a few hours in the “sweat 
box.”” No wonder they resign or transfer to the hinterlands. 

Due to the increased use of direct aircraft to center communications, 
many flights are on the center frequency 80 to 90% of the time. This 
means that the people in the center are providing more weather informa 
tion (we have to get it someplace) and becoming more of a flight advisory 
service. 


Information, Please 

In early February I listened while an itinerant plane over New York 
asked for a clearance to Boston (his alternate) because the LaGuardia weathe1 
had gone sour. The controller, who had been working at top speed, said 
that he could provide this but, for the pilot’s information, landings at 
Newark were still in progress and would he like to go there? The pilot 
said yes and a clearance was issued. Shortly thereafter the pilot came back 
asking for the frequency and identification of the Newark outer marker 
and ILS. Seems he had misplaced the appropriate approach chart. After 
a short pause the center provided this information along with the current 
weather. 

This was an extra service entirely beyond the required job of the con- 
troller. It took extra effort and required a divergence in his normal procedure 
to look up the information. He could have issued a routine clearance to 
Boston and caused the pilot to fly several hundred extra miles. 

Several things should be mentioned about the job of an Air Traffic Con- 
troller. Experienced men are valuable. Every effort should be made to 
keep them for they can mean the differenc of millions of dollars to 
aviation. But to keep these people means making their jobs more palatable. 
More pay always helps; they also need better tools, proper rest periods and 
facilities, shorter hours on duty and more job security. 

Tempers occasionally get short during periods of traffic congestion but, 
again, this is primarily because of the system—not the people. From this 
corner I can’t do more than give my personal thanks to center people 
the country over and add a rousing cheer for their good work. But the job 
needs substantially more than this. 
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Consider these selective openings: 





There's a future in 


CONTROLS BY HONEYWELL 


Tus is the age of automatic control. And automatic control is Honeywell's business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified that you ave 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unlimited possibilities for growth. 


RESEARCH AND DEVELOPMENT: 


Graduate engineers are needed in these related fields and product lines: 


Autopilots Gyros 
Hydraulics 


Aircraft Dynamics 


Nuclear Controls 
Servomechanisms 


Electronics 


PRODUCTION ENGINEERS 
Openings for engineers with 5 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufacturing and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro- 
mechanical controls, electric motors, instruments, of gyros. 


And consider these advantages: 


Instrumentation 
Inertial Guidance 
Digital Computers 


Applied Mechanics 
Thermodynamics 
Systems Engineering 
Jet Engine Controls 





Ideal suburban living in friendly, uncrowded Minneapolis, 
famous for cultural activities and recreational facilities. 
Generous employee benefits include broad company - paid 
insurance and pension plans, liberal tuition allowances 
for advanced study. 

Travel and family moving expenses paid. 


Please send résumé of your 
background including salary requirements, to 
J. A. Hill—Engineering Placement Manager 
Minneapolis - Honeywell Regulator Company 
2753 4th Ave. South, Minneapolis 8, Minn. 





------------- 


La asanee 


WANTED 
Products or Materials to Sell 
3 SALES ENGINEERS 


11th year contacting top accounts 
HARTFORD to WASHINGTON D. C. 


VERSED ELECTRO MECHANICAL 
AIRCRAFT ACCESSORIES 


Commission and or Retainer 


John S Sannin ‘Bs. 


©@ Greenwich, Connecticut 








WANTED 
Pilots — Mechanics 


EXPERIENCED ON BELL, PIASECK! & 
SIKORSKY HELICOPTERS 


For operations both in the States and in 
Alaska. High wages—bonuses—expenses 
paid. Pilots must have 200 hours in heli- 
copters. anics must have some heli- 
copter experience. Year around operation. 
Employment permanent for those qualified. 
Opportunities for advancement. 


Rick Helicopters, inc 

P. O. Box 217, Airport Branch 
San ti i Airport 
Sen isco, Coliforni 














- KELLETT — 


Offers interesting, challenging as«sign- 
ments to research programs in helicopters 
and other rotary wing aircraft to 


GRADUATE ENGINEERS 


Aerodynamics, vibrations and new desigr 
Both experienced and junior engineers are 
nvited to submit full details to 


Administrative Engineer 


KELLETT AIRCRAFT CARPORATION 
Box 468, Camden 1, N. J. 
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EMPLOYMENT OPPORTUNITIES 





A BEARING 
ON YOUR FUTURE 


ENGINEERS 


Mechanical Dlepsiciat 
Chetan | clhmatiians 


Graduate Courses may be taken for credit while earning ain ee 


TO ARRANGE FOR INTERVIEW 
Write: Martin Phillips, Director of Personnel 











STRESS 
ANALYST 


engineers 


If you are interested in research 
work that involves strength and 
fatigue characteristics of new mate- 
rials . . . if you are qualified to 
analyze and determine static and 
dynamic loads .. . you would find 
that new developments in the field 
of rotary-winged aircraft are a 
constant source of inspiration. 
Three years of aircraft stress ex- 
perience or an aeronautical engi- 
neering degree are the requisites 
for the desirable positions now 


One of the 
divisions of 
United 
Aircraft 
Corporation 


available with the world’s pioneer 
helicopter firm. 

Ingenuity and initiative are both 
welcome attributes and, in conform- 
ance with the progressive policy 
of the company, result in individ- 
ual recognition and reward. Family 
well-being, too, is importantly con- 
sidered, and various insurance 
plans are provided to afford health 
protection and retirement income. 

Please send a complete resume to 
Mr. A. W. Auten, Personnel Department. 


IKORSKY 
\ AIRCRAFT 


BRIDGEPORT 1, CONNECTICUT 











MACHINE SHOP 
TECHNICIANS 


Kanarr Corp. and Your Future 
Go Hand in Hand 


a. 


HERE 1S THE OPPORTUNITY to advance to 
Ass't Plant Manager of a securely established com- 
pany machining airframe parts and aircraft skins 


THIS EXCITING FIELD offers an outstanding 
opportunity to get in on the ground floor with 
Kanarr Corp. Established as a top producer for 
major Aircraft Companies in the United States. We 
need men whe will enhance this reputation. 


iF YOU ARE a better than average man with 
supervisory machine shop experience and have a 
college engineering degree or equivalent technical 
school background, Kanarr offers the chance for a 
secure tuture 

KANARR 1S LOCATED in Kingston, Pa; a 
suburb of Wilkes-Barre; Northeast Pennsylvania; 
30 miles from the famous Pocono Mountain resort 
area. Housing available. Wages on a salary plus 
bonus basis with opportunity for advancemert. 


Send a complete resume. Dur representative will 
arrange an interview. 


Attn: Mr. Wm. Turner, Personne! Mgr. 


KANAAR CORPORATION 
447 MARKET ST. 
KINGSTON, PA. 
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EMPLOYMENT OPPORTUNITIES 


B22 CCEVING Desien 





Research | Development 





J Engineers seeking a creative future will 
find in the range of projects underway at 
Goodyear Aircraft a versatility unmatched 


in scope anywhere else in the aeronautics 

industry. 

As a valued member of the nation’s air 
, team, Goodyear Aircraft is delivering vital 


components to virtually every manufac- 
turer in the industry—electronic equipment, 


. guidance for missiles, booster cases, radar 
structures, airframe members, cockpit can- 
opies, reinforced structural plastic products 
for many industries—and is the prime con- 
tractor of airships. 


Successes in these fields are propelled by the 

forceful creative thinking which has made 

> ——> Goodyear a great place to work. Whatever 

<8 - your field may be, you'll find opportunity 
at Goodyear Aircraft. 


a 
oS The scope is unlimited—the ceiling’s unlim- 








ited. Why not write for an application form, 
or send a complete resumé to: C. G. Jones, 
Personnel Department, Goodyear Aircraft 
Corporation, Akron 15, Ohio. Plants in 
Akron and Litchfield Park, Arizona. 


Teyre doing big things at 
—- GOODFYEAR AIRCRAFT 


THE TEAM TO TEAM WITH in AERONAUTICS 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 


ror NEW 


AIRBORNE 
NAVIGATIONAL 
SYSTEMS 


SYSTEMS ENGINEERS 


SYSTEMS ANALYSTS 
(engineering and mathematics) 


MISSILE 
GUIDANCE 
SYSTEMS 


CIRCUITRY DESIGN ENGINEERS 
SERVO DESIGN ENGINEERS 


HELICOPTER 
INSTRUMENTATION 


COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 


AIRCRAFT 
CONTROL 
SYSTEMS 


ETCHED CIRCUIT DRAFTSMEN 
MICROWAVE TECHNICIANS 


Work on these challenging projects at RYAN 
Live in beautiful San Diego—a year-round playground 


WRITE TO ENGINEERING PROFESSIONAL PLACEMENT 


A RYVA AERONAUTICAL COMPANY 








2711 Herbor Drive, San Diego 12, California 
. 
engineer ME, AE or EE 


For Testing 
Nuclear Aircraft Engines 
and Components 


FLIGHT ENGINEERS 


Immediate openings for flight engineers de- 
siting international flight career (New York 
Base), with 


PAN AMERICAN 
WORLD AIRWAYS 


Beginning salary $5670. Employee benefits 
include retirement & life insurance plans, 
30-day vacotions per yr., discount travel, etc. 


Moving inte a new field is always a pro 
fessional challenge In aireraft nuclear 
propulsion, the importance of the field, its 
future applications, and the benefits of a 
GE career add up to unmatched opportunity 
for personal and professional achievement 


The position now open is one of importance 
involving responsibility for major scale 
testing program of unique power plant con 
figuration, as well as some design and de 
velopment work on power plant components 
1 to 3 years’ experience in design, develop 
ment or test of complex, high performance 
engineer equipment required 


Applicants must be U. S. citizens, maximum 
age thru 31 yrs., H.S. grads, college engi- 
neers preferred, able to pass flight physical, 
ht. 5’6" to 6'4"". 

Must have A&E Licenses and qualify for CAA 
Flight Engineer Exam, OR, have completed 


Publication of research reaulte in the ap- 
propriate classified or open literature is 
encouraged, 


- 
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CALTECH 


SOUTHERN CALIFORNIA 
COOPERATIVE WIND TUNNEL 


Pasadena, California 


AERODYNAMIC DEVELOPMENT AND 
TEST PROJECT ENGINEERS 


B.S., MS. or Professional Degree in Aero- 
nautics. Theoretical and experimental in- 
vestigations in the field of wind tunnel 
design, development, and operation. 


MECHANICAL DESIGN ENGINEERS 


B.S. in M.E. Experienced in general me- 
chanical and machine design. 


ELECTRICAL DESIGN ENGINEER 


B.S. required. Experienced in instrumenta- 
tion or electronic industrial control. 


© Competitive salaries 

© Outstanding benefits 

@ Opportunity for grad. study 
®@ Relocation expenses paid 


Send resume or write for 


further information to: 


Mr. J. N. Ewart 


CALIFORNIA INSTITUTE 
OF TECHNOLOGY 


Pasadena, California 





Outstanding 
Opportunities for 

















Openings in Cincinnati, Ohio 
and Idaho Falls, Idaho 


Address Replies to Location 
ou Prefer 


Aircraft Nuclear Propulsion Dept. 
Att: W. J. Kelly Att: L. A. Munther 


GENERAL @@ ELECTRIC 


P. 0. Box 132 P. 0. Box 535 
Cincinnati, Ohio idaho Fails, idaho 





CAA Flight Engineer written examination. 


Contact your nearest employment office: 


int'l Airport, Miami, Fla. Tel. 64-5411 
Int'l Airport, San Francisco, Cal. PL 5-7000 
Seattle/Tacoma int'l Airport, Seattle, Wash. 

CHERRY 3-400 
or 
Asst. Chief Flight Engineer, Int'l Airport 
Houston, Texas. OLIVE 4-2673 





28-19 Bridge Plaza North, LIC, N.Y. ST 6-5858 











For Design, Development, 
and Testing of JET ENGINE 


JET ENGINE 

Fuel Controls & Accessories 
After Burner Exhaust 

Nozzle Controls & Actuators 


AIRFRAME 

Actuators & Screwjacks 
Servomechanisms 

Hydraulic Valves & Controls 
Fuel System Accessories 
Pneumatic Valves & Controls 


Write: Employment Office 


EX-CELL-O CORP. 


1200 OAKMAN BLVD. 
DETROIT 32, MICHIGAN 
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SEARCHLIGHT SECTION 





NEW 2-FOLD 


RETIREMENT INCOME PLAN 


for Aviation and Missile Engineers 


It’s natural that a long-time leader in aviation, like Republic— with many firsts to its credit — 
should be a leader, too, in providing for the welfare of its staff. Right in line with this forward- 
looking policy is the remarkable new Republic Retirement Income Plan. Here is how it works: 


PART 1 isa basic Retirement Income plan paid for entirely by Republic Aviation, 
PART 2 is a cooperative effort. It is completely optional. But if an engineer 
wishes to increase his retirement fund, by making a small monthly payment, 
Republic will MORE THAN MATCH his contribution, 


Take the case of a hypothetical engineer who joins Republic on January 1st, 1956, averages 
$8,000 a year for 15 years; then retires aged 65. If he elected PART 2 of the plan, he will have 
a total monthly retirement income of $225.80, including his social security. For this he himself 
will contribute only $8.50 a month to the Republic Retirement Income Plan. 


Of course, the MORE YOU EARN, the HIGHER your Retirement Income will be. And 
Republic pays a top salary scale in the industry. 


..» RETIREMENT PLAN JUST ONE OF MANY PLUS FACTORS POINTING TO A REPUBLIC CAREER 


FIRST —there’s the interest and prestige of the Research and Development Program has 
working for a pioneer in aircraft design, cre- just been announced. 


ator of such famous planes as the F-84 Thun- 
derjet, the F-84F Thunderstreak, RF-84F 
Thunderflash and XF-84H. (Soon to be fol- 
lowed on the production line by the new F-103, 
F-105 and RF-105.) 


SECOND —the company is expanding sharply, 


THIRD —an All-Expense Paid Relocation Plan 
for qualified engineers living outside the New 
York City and Long Island areas, which makes 
it easy to move to Republic. Other liberal bene- 
fits: Life, Accident and Health Insurance; 
Hospital-Surgical Benefits for the whole fam- 


ily; educational aid covering %4 the cost of 


providing frequent opportunities for able men 
collegiate and graduate study. 


to advance. In fact a $12,000,000 increase in 


Serve your own best interests. Make full inquiries into the many advantages of joining 
Republic now, not the least of which is living on Long Island—the Playground of the East. 


Important engineering positions are now open at all levels: 


ELECTRO-MECHANICAL 
DESIGN 


FLIGHT TEST 
RESEARCH 





SYSTEMS 


MATHEMATICAL 
ANALYSES 


AERODYNAMICS 
TECHNICAL WRITING 
OYNAMICS 


STAFF ENGINEERING 
PRELIMINARY DESIGN 
ELECTRONICS 
WEAPONS SYSTEMS 
PROPOSALS 
OPERATIONS RESEARCH 


Please address complete resume 
outlining details of your technical background to: 


STEP EMESELAES AVIATION 


MISSILES 
Administrative Engineer, Mr. Robert R. Reissig 
Hicksville, Long Island, N. Y. 


AIRCRAFT 
Assistant Chief Engineer, Administration: Mr. R. L. Bortner 
Farmingdale, Long Island, N. Y. 
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EMPLOYMENT OPPORTUNITIES 





Lngineers— 
AEROPHSIICS 
SERVICE 


schoo. INSTRUCTORS || _DIEVELUPMENI 
The world’s pioneer helicopter manufacturer has openings for two instruc- CORPORATION 


tors in its maintenance school. High school or trade school graductes may 
qualify if they have had several years of maintenance experience on Sikor- Plans new $1,000,000.00 Plant in 
sky helicopters. Previous experience in service instruction would be helpful California’s pleasant Santa Bar- 
but is not a necessity provided they have an aptitude for instructing others bara 


Also preferred, but not essential, is an A & E license. 
eis Cie ane on goenns ieee ae Opportunities 
Available for 
re tenet Electronic & 

Electro-Mechanical 

Engineers, Senior 

As = Engineers & Group 

Ong ote ' Leaders 


United Aircraft 
Corporation x * 


Structures Engineers 
AIRCRAFT = & Sees Anatysts 
STRUCTURAL GINEERING | ed 
ENGINEERS . Aerodynamic Engineers 


with experience in: ' & Trainees 


* * 








* Structural Design 
* Structural Testing , — Flight Test Engineers 
¢ Equipment Mounting Techniques Geist ae ene aie Tlie 
* Fabricating Techniques : _— ny rage Ary 


You will find a clear field for _ | AFROPHSYICS 


advancement at R a y t h eon At Raytheon’s new Way- 
. land Laboratory Aero- 

where complete aircraft weap- nautical, Mechanical and 

ons systems are being devel-  {vihe: ass team to create DEV 


h designed equip- 
oped. meat which has enhanced CORPOR ATION 
ra - > - Raytheon's reputation — for 

Positions with wide responsi- “Excellence in Electronics”. 
bility and authority Gre GvGll- 4 petal sesune tom and © (subsidiary of the 
able to experienced creative air- laboratory may be obtained Studebaker-Packard Corp.) 

b by writing Mr. Robert E. 
craft engineers. Doherty. Good salaries ‘and benefits 
with fast-growing research 


RAYTHEON MANUFACTURING CO. A Neat & development firm. 
WAYLAND LABORATORY WAYLAND, MASS. Send resume to Frances 


Hill, Personnel 
@ Fulb tuition paid for cccepted educational pro- @ Progressive salary review sys- 


+ sm P. O. Box 949 


tem. 
@ Location convenient for country or city living. © Liberal employee benefit pro- . : : 
of te gram. Santa Monica, California 
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RUAS MISSILE 
TEST PROJECT 


is attracting Creative Engineers 
and Scientists who are bound 


toward success 


Specific fields 
include: 


TELEMETRY 





MTP. «+ the Missile Test Project of the 


RCA Service Company, Inc. ... at the Air Force 
Long Range Missile Test Center . . . is the largest 
missile-testing range and laboratory in the world! 
The responsibility for providing precision 
instrumentation for advanced stage missiles with a 
vast range of performance characteristics means 
new engineering and planning organizations and— 
real opportunity for rapid individual growth. 


Here you will encounter instrumentation problems 
that challenge the state of the art and stimulate 
your creative ability in Aero, Ballistic and 

Space techniques. 





RADAR 
TIMING 
COMMUNICATIONS 
DATA PROCESSING 
OPTICS 


* 
Request Your Interview NOW see 


RCA Engineering management 
will arrange an interview at the 
time and place you find most 
convenient. Please send complete 
resume of education and 
experience to: 


Your rewards will include all the fascination, 
excitement and satisfaction of achievement 
in new frontiers of scientific knowledge . . . 
plus top salary. 


What’s more, you'll enjoy the pleasant climate 

and ideal living on Florida’s central east coast, 

where Patrick Air Force Base, site of the MTP, 
is located. 


RCA offers many additional advantages: 
Complete facilities . .. Planned advancement 
program ... Professional recognition . . . Liberal 
program of company-paid benefits . . . Relocation 
assistance. You should have a Bachelor’s or 
advanced degree in EE, ME, Physics or 
Mathematics and two or more years’ experience. 


Mr. H. N. Ashby, Technical Employment 


Missile Test Project, Dept. N-5B 


RCA Service Company, Inc., P.O. Box 1226 


Melbourne, Florida 


RADIO CORPORATION of AMERICA 
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EMPLOYMENT OPPORTUNITIES 


EMPLOYMENT OPPORTUNITIES 





AIRCRAFT 
PROT me | Sicha 
ENGINEER 


professional advancement in a_ well- 
established Laboratory with a reputa- 
tion for the encouragement of indi- 
vidual responsibility and self-direction. 


Our program of 
GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 


Please send resume to: 
Professional Staff Appointments 


7 APPLIED PHYSICS LABORATORY 
RAYTHEON MANUFACTURING CO. Qi iD) THE JOHNS HOPKINS UNIVERSITY 


A position is available with 
responsibility for coordinating This new labora- 
the design of aircraft structures tory is located only 
and equipment installation for 


an aircraft weapons system. e eeerre 


heart of Boston... 

Applicants must have the convenient for either 
equivalent of a B.S. degree and 
10 years of experience and be 
thoroughly familiar with mili- 
tary specifications. 


country or city living. 


For a brief resume 
This position warrants a hand- form write to Mr. 

some salary which is limited Robert E. Dohert 

only by your ability. pana eomllgan:(, ° 





WAYLAND LABORATORY WAYLAND, MASS. 8615 Georgia Avenue 


Silver Spring, Maryland 











ENGINEERS Up to $15,000 


Our STAFF RESEARCH & DEVELOPMENT to the creative 


Laboratories have exciting projects in missile engineering 
power systems, controls, advanced fuel systems, minds who 
nuclear systems and gas turbine components. If 
you are a mechanical, aeronautical or electrical can fill these 
engineer interested in these fields and looking positions 

for a congenial place to work and grow profes- 


sionally, please contact... Project Leader in... 

Fire Control — technically 

. direct a major Radar Fire 

Jim Panoska, Mgr. Control project. 
Technical Placement Data Processing — supervise 

projects involving radar 


THOMPSON PRODUCTS, INC. Es ee 
A 


6410 Cedar Avenue Cleveland 3, Ohio Join stimulating associates 
already in this highly- 
advanced field with an elec- 
tronics pioneer. 


A SAFETY MUST... An employment advertisement in this *Te arrange confidential inter- 


A SKILLED PILOT EMPLOYMENT OPPORTUNITIES section ete, canal Catan Gp Can CUUOE. 
Get the right man! Consult “P-E-A”. 7. will help you find the engineers you need. Aviation Week 
Wt Shs ia coe oe It’s an inexpensive, time saving method 330 W. 42 St. New York 36, N.Y. 
sultation service of selecting competent personnel for 


PILOTS EMPLOYMENT AGENCY every engineering job in the Aviation 
Teterboro (N. J.) Airport, Atlas 8-1214 field 
Lockheed Air Term., Burbank, Cal., THornwall 4-3646 . 
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EMPLOYMENT OPPORTUNITIES 








ENGINEERS 


PERMANENT 
CREATIVE OPPORTUNITIES 
FOR 


ELECTRICAL 


MECHANICAL 
ENGINEERS 


Bendy 


diate openings for. . . . 
SENIOR COMPUTER ENGINEER 


At least five years experience with 
analog computers with control applica- 
tions. A degree in electrical engineer- 
ing, or math and physics required. 
Activity is in the field of aircraft and 
missile power plant controls, including 
gas turbine, ram jet, and rocket types. 
Work will be with hydra-mechanical, 
pneumatic and electrical components. 
The fuel metering research facility in- 
cludes an analog computer and jet 
engine simulators. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of mag- 
netic amplifier circuitry, control systems, 





supervising other engineers and tech- 


COMPUTER ENGINEER 


Graduate engineers thoroughly quali- 
fied as a digital computer programmer, 
capable of handling engineering and 
production calculations, to train present 
personnel in preparation of data for 
computer applications. Set up new ap- 
plications. Work with complex dynamics 
and control problems characteristic of 
the jet engine fuel system and landing 
gear fields. 


LIQUID PROPELLANT 
ROCKET CONTROLS ENGINEER 


pervise the research and development 
of liquid propellant rocket controls, sys- 


velopment and testing. 


The salary of these positions will be 
determined by your ability and ex- 
perience. 


Send detailed resume listing educc- 
tion, engineering experience, and 
salary requirement to: 

TECHNICAL EMPLOYMENT DEPARTMENT 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply— 





and component design and testing, 


Mechanical or electrical engineer to su- 


tems design, component design, de- 
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PIONEERING 
OPPORTUNITIES 
in the following fields! 


@ MISSILE GUIDANCE 
SYSTEMS 


THE ELECTRONICS DIVISION “ encie controis 


© BOMBING 
OF NAVIGATIONAL 


GENERAL MOTORS COMPUTER SYSTEMS 


@ AIRPORNE FIRE 
CONTROL 


aa U.HLF. 
COMMUNICATIONS 


* © MICRO-WAVE 
Our current monthly turn- EQUIPMENT 


over figures are phenomenally 
good. Have been, we are proud 
to say, for years. It speaks 
well for the job opportunities, 
working conditions and the 
wages we pay our Engineers 
and Designers. Investigate 
for your future. Write 


us today. 


> Write today for Employment Application: 
\></ _ ) Mr. John F. Heffinger, Supervisor of Salaried Personnel 





AC SPARK PLUG ¢ THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Milwaukee 2, Wis. Flint 2, Mich. 
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EMPLOYMENT OPPORTUNITIES 





“Here’s how you * 


can become a 
United Air Lines’ 
FLIGHT 
OFFICER!’’ 





If you can meet the requirements 
below, write for new booklet that 
outlines career opportunities as a 
United Air Lines Flight Officer. 


Requirements: a commercial 
pilot’s license with 165 hours or 
more (no multi-engine time re- 
quired); a U. S. citizen and a 
high school graduate between the 
ages of 21 and 30; between 5 ft. 
7 inches and 6 ft. 4 inches in 
height; and able to pass a flight 
physical without waivers. Appli- 
cants with C.A.A. instrument 
rating or flight engineer examina- 
tion written portion passed will 
be accepted through age 31; with 
Instrument rating and superior 
flight qualifications both, through 
32. Successful applicants attend 
United’s Flight Training Center 
at Denver; receive pay while 
training. 

Excellent pay...you get $485 a 
month as soon as you go on line 
duty. Your pay increases, too, at 
regular intervals. 


Many extra advantages, too, as 
well as good pay and rapid ad- 
vancement. A broad insurance 
program, retirement income plan 
and other benefits. 

Plan your future now! United’s 
continuing growth will maintain 
the need for qualified men for 
years to come. Send for booklet 
today. 


“se eeceee ee eee aeee=4 


a 


M. Urbach, Supt. of Placement 
AIR LINES 

Base, Dept. Avia-4 
Stapleton Ai ver 5, Colorado 


ease send me your klet that tells me 
how | can become a Flight Officer with 
nited Air Lines 


| 


Leaseseesecceseeeesesan! 











START THE 
NEW YEAR 
with a 


FINE 
NEW 
CAREER 


To any engineer, it must be evident that 
the best chances for a promising career 
in aviation depend on these things: 

1. He should be engaged in a phase 
of aviation which is expanding and 
vital. 


2. His role in a project should give 
him a chance to think for himself, and 
see his own ideas take shape. 


3. He should be on the staff of a 
company strongly established, with a 
proven background of experience and 
an assured long-range future. 


4. He should be ciated 
capable, forward-thinking team. 

5. His job should be located where 
his family can enjoy good housing, good 
recreational facilities. good schools, 
good environment. 
A position at Flight Refueling, Inc. meets 
all of these conditions plus more. 
Long-range projects for long-range flight 
now getting underway at Flight Refuel- 
ing Inc. present new career opportuni- 
ties for engineering personnel in the 
following categories: 


STRESS ANALYSTS 
STRUCTURAL DESIGNERS 
MECHANICAL DESIGNERS 
DESIGN CHECKERS 
HYDRAULIC AND FUEL 
SYSTEMS ENGINEERS 
MISSILE SYSTEMS 
ENGINEERS 
MECHANICAL 
DRAFTSMEN 


EXTEND YOUR RANGE WITH 


FLIGHT SS 


REFUELING Inc. 


Send your resume to: 
Personnel Director 
Flight Refueling Inc. 
Box 1701 

Baltimore 3. Md. 


with a 




















| 
| 





DIGITAL 
ENGINEERS 


for Long-Range Programs 
Airborne Control Applications 


Challenging assignments 

with opportunity to carry 
your ideas through to final 
hardware and operational 
flight testing in 


Computer Organization 
Logical Design 

Advanced Circuit Design 
Laboratory Development 
Packaging and Reliability 


Send reaume in confidence to: 


Technical Personnel Dept. 2-500 


AF ha A 


Division of 
American Bosch Arma Corporation 
Roosevelt Field, Garden City 
Long Istand, N. Y. 








REPLIES ( Box No.): Addreaa to office nearest you 
NEW YORK: 2360 W. §2nd st 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Poat St. (4) 
LOS ANGELES: 1125 W. 6th St. (17) 


(26) 








POSITIONS VACANT 


Helicopter Pilots required for permanent and 
temporary employment. P-9184, Aviation 
Week, 


Expanding Denver firm needs sales engineer 
to head new airborne accessories division. 
Pneumatic, hydraulic, instrumentation expe- 
rience necessary. Part of business available 
to right man. P-9294, Aviation Week, 


Helicopter and Airplane Pilots with agricul- 
tural experience needed for domestic and for- 
eign work. New England Helicopter, State Air- 
port, Warwick, R. L 








POSITIONS WANTED 


Businessman — Engineer — Pilot — Substan- 
tial, diversified management background in 
sales, service, test and production in elec- 
tronic and aeronautical fields. Ex military and 
airline pilot now directing major department 





| for prime supplier of military and civil equip- 


ments. Includes flying about 500 hrs yearly 
day night and weather — 10000 hrs total. 
Would like to discuss situations that require 
combined abilities. PW-9283, Aviation Week. 





Sales Manager or Sales Engineer, married, fa- 
mily, Aero. Engrg., age 37, 4 yrs USAF pilot, 
1 yr sales engr. major airframe company, % 
yrs airframe structural design, 6 yrs sales air- 
borne controls, 3 of which as Sales Manager. 
PW-9309, Aviation Week. 





Sales Engineer presently employed as such 
desires oan. Years of experience all air- 
craft activities. Pilot. Considerable engineer- 
ing. Introducing new products a speciality. 
Free to travel continuously. Foreign experi- 


| ence. PW-9267, Aviation Week, 





A.T.R. 8000 hrs. over & yrs. with leading 
scheduled airline, “‘E’’ license, ground in- 
structor, 2 years college 38, married, cur- 
rently employed. Seeks position as executive 
pilot. PW-9319, Aviation Week. 


SELLING OPPORTUNITY WANTED 


Manufacturers Agent desires line of aircraft 
products — South Central States, graduate 
electrical engineer, flies own plane, firm es- 
tablished 40 years. Reply RA-9134, Aviation 
Week. 
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EXCEPTIONAL 
OPPORTUNITIES 


SERVOMECHANISM 


ENGINEERS 


with 
INITIATIVE 


in the expanding Systems 
Section of North American’s 
Columbus Division 


Apply now for analysis and 
development work in servo- 
mechanisms in the following 


fields: 


Hydraulics 

Dynamic Analysis 

Analog Computer Applications 
Guidance & Control 
Mechanical & Electromechanical 
Automatic Controlling Systems 


M.Sc. or equivalent experience in 
aircraft or related fields required. 


Contact 
J. H. PAPIN 
Personnel Manager 


Dept. 56 AW 


North American Aviation, Inc. 
Columbus 16, Ohio 


NORTH 
AMERICAN 
AVIATION 


COLUMBUS DIVISION 











EMPLOYMENT OPPORTUNITIES 


smart move 


There are three jobs for every two engineers in this 
country. It’s an engineer’s dream ...and therein lies a 
danger. 

For this simply means that it’s easier than ever be- 
fore to make a mistake in the company and the job you 
choose. 

If you’re wise, you'll realize that the move you make 
now is possibly the most important in your business 
life. Hence, you’d do well to look closely into the man- 
agement of any company you’re considering. Then take 
a careful look at the future of the job you're offered. 

It might be a smart move to look closely at the Martin 
story—for it’s the story of the youngest and most 
dynamic engineering management group in the aircraft 
industry today. 

Contact J. M. Hollyday, Dept. A-2, The Martin Com- 
pany, Baltimore 3, Maryland. 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





EXECUTIVE AIRCRAFT 
FOR SALE 


1955 Apache—Serial = # 211—-330 hours total 
time—ADF tor r—24 1 simplex- 
er all bulletins complied with $29,400.00 





1944 C-18 Beech—1,000 hour just completed 
—reconditioned tanks—new nose door with 
taxi lights—new tires, tubes and batteries 
— ARC omni — ADF — 2 VHF transmitters, 
nose tank—props overhauled—700 hours 
on engines $22,000.00 


F-35 Senunen—078 house on N4297B—ADF 

—omni—extra tanks—prop governor—air 

A) THE INSIDE STORY laa conditioner—tfull — i 24 Channel 
simplexer—S$19, 00 


F-35 N38S2B—150 hours—ADF—air condi 
tioner, extra tanks—full panel—$17,800.00 


1956 EXECUTIVE AIRCRAFT STYLES maior overhauled sagine cad prop—ADF 
a LR ll TR TTT RE —air conditioner—10 gallon aux. tank— 
Lear omni—tinted windows—prop governor 


Just off the presses ... a beautiful full-color oe a 500.00 
brochure that describes in rich detail the latest aes 
in DC-3 and Lodestar executive conversions. . : : 
See how and why personalized executive Contact: Blue Grass Armetive, me. 
interiors and engineered-for-the-pilot safety fea- iF YOU PLAN to purchase © Blue Grass Field 
tures make each L. B. Smith modified executive con- DC-3 or Lodestar, these up-te- Lexington, Kentucky 
version a definite style and performance leader! the-minute detailed descrip- Phone: 4-5234 or 4-0083 
IF YOU OWN or operate a DC-3 or Lode- pot ye te Chest yon yoda 
star you will want this colorfully illustrated Seles Gaied Gieden pape 
brochure. It shows you how your aircraft can be must for your new executive ship. 








Get the latest, smallest, lightest 


personalized and modernized. 
DC3 LANDING GEAR DOORS 
| Increase your speed, with 


j i : . less takeoff drag NO icing problem 
Write now for your complimentary copy to: ze Stent — ne ie ie ret i 
less maintenance NO hydraulics change 


EXECUTIVE AIRCRAFT SALES DEPT. 8 r 7T, NO change in DC3 reliability 
| ooth, easy operation on minimum power 


INTERNATIONAL AIRPORT * MIAMI 48, FLORIDA | REMMERT. WERNER, Lambert Field, St. Louis, Mo. 











FOR SALE 


FOR SALE 1946 DI8S Twin Beech—Hydromatics—100 hour In- 
spection and relicense just completed—new boots 
and tires—prop anti-icers 80 gallon nose tank— 

new rug and sidewall upholstery—ARC omni and 

ILS—Lear 36 channel transceiver— Bendix ADF— 

6 channel glice — Flite-tronie li ght marker 

range receive twe a standby ransmitters 

owned by one corp tion since ne “ 400 he an 

other @xtras——Engines 760 and %50 hour 2 

+ Lanny Bonanza sith factory exchange 

“ . Narco omnigator—Lear ADF “Prop 
ac —— 10 gal aux tank—Air conditione tot 
time 825 hour Price $17,500. 

1947 DI8S Twin Beech, Serial A 

props--ARC omn 

transceveir t ' 

markers——/ 

2 auto pilo' 
terior e » t mots Anti-ice 
vose tank—4() hours on both engines SOH by PAC 
1800 hours total airframe § 

The above airplanes are in our bans ar ready for 

your inspecti 


PBY-5A (28-5 ACF) Contact: enterls Fred Huntley or Joe Farrell. 


Seen The . Convair Clipper Bow ome avarion -omigaabd 
Airframe & Engines Balanced Rudder ra aaaas anges 
Certificated for Cargo Doors & Floor Vandalia, Ohio 


Airline Use Immediate Delivery 
HELICOPTER 


“We are Owners” 
Hiller—Model UH-12B, Very low air- 


LEEWARD AERONAUTICAL SALES, INC. ||| °° OKe coxnion. 


P. O. Box 233, Int'l Airport Miami 48, Fila. EAST COAST. JAVIATION CORPORATION 
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SEARCHLIGHT SECTION 





SuPpEeR-92 DC-3 


in February 


with your choice of engines 
Super-92 
Pratt & Whitney R1830-75, -94. R2000 
Wright R1820-56, -72 


Bendix or Collins radio, new ship guarantee, complete 8000 
hour overhaul, beautiful custom interior, big windows, 200 mph. 


C47. 2 Custom 18 


6402 hrs total big, easy vision windows ® roomy cockpit 


special, reclining chairs open design 


: adjustable headrests clean, modern lines 
fresh from complete disassembly 


and 8000 hour overhaul 


spacious interior bright, restful decor 


New ship guarantee, NTSO engines. 


All services for executive 


DC 3 Immediately available, or will convert your own 
— 


Lodestar RADAR 


Bendix or RCA 


D1 a S X-Band or C-Band 


Simpler, lighter, cheaper, safer than pres- 
surization. Now you can follow easier, lower 


Inspections Overhaul operating altitudes by going around or 
Maintenance Conversion between storms instead of over or through. 


Sales Radios fewer cancellations and detours 
Parts Engines shorter, smoother flight paths 
less crew and passenger fatigue 


inc. of inc. of 


ss tous Remmert-Werner = 2°. 














BONANZA (E MODEL) 225 HP Engine. TT 570 Deal Directly 


ADRGAATT OF THE , Hours. Radio: Lear Transmitter & Receiver, Full ith Ow 
2014-1018 WAR Panel Extra: Air Conditioner, Auxiliary Fuel w wer HAN 
. Tank. Blue and white—very clean 


CESSNA 195. (1951). Radio: Full Panel, Lear N type. 
ADF, Narco Omnigator, 27-Channel Narco Sim- — ro 
plexer Transceiver. Extra: Cross Wind Gear, Stew- (0° clear span 
act Warner Heater. Engine recently overhauled by by 200° depth 
Sehneck. Excetient Condition. Doors 120’x28" 
TRI-PACER (1955 Super Custom). TT 200 Hours, 
100 Hour inspection just completed. Used as our All Steel 
demonstrator during 1955. -d 

monetary saving and good delivery 
if you are considering the construc- 


GEORGE H. BAILEY COMPANY tion of @ hangar of this size. 
3508 Quimby Arcade >» TRADE-AYER COMPANY 


ef 


peel 
H 














i inden Ai Linden, WN. J. 
Fort Wayne 6, Indiana Ciaden Alvoee tenon 
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SEARCHLIGHT SECTION 





DC-3 
FOR SALE 


Immediate Delivery 
Fully certificated 
airline airplane 

® Airstair door 

* De-icers & Anti-icers 


“We are Owners” 


Call or Wire 


LEEWARD 


AERONAUTICAL SALES, INC. 


P. O. Box 233 International Airport 
Miami 48, Florida 
Telephone TU 7-5527 








Immediate Delivery 
We stock, overhaul and instal! 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Louls, Mo. 





MACHINERY FOR THE & 


# AIRCRAFT INDUSTRY fn 


You can always depend upon S & S§ 
for the finest in modern production, 
toolroom and fabricating equipment. 


42” x 42” x 10’ Rockford Hyd. Openside Planer 
128 & 30” Pratt & Whitney Profilers 
Kane & Roach Forming Rolls (6 stands) 
CINC. 5-48 Hydramatic w tracer controls 
25” x 48” ce Monarch w air tracer, 25HP 
35L & 39L Exeetio Thread Grinders 
8” x 18” CINC. Tool & Die Mill 
ir ae Age of These Unite 1946 


CONVERSIONS of planers into skin 
mills and other similar modernizing 
work is an S$ & S specialty. 


2500 Machine Tools Always In Stock 


Terms Available on rental time or time up to 
10 yrs 


Experienced Sales Eng ers Available 
elp fill your needs 


S&S MACHINERY Co. 


130 53rd Street. Brooklyn 32. N.Y. 





keep your weather eye out for 


Weather Eye 
meller Flight RADAR 
custom fitted to your plane 


P. O. Box Bridgeton, Mo. 








SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 











OVERHAUL & 
MAINTENANCE 














DC-3 
FORMER EASTERN AIRLINER 


ly availabl exceptionally 


clean. low time Wright engines. Air 
Line configuration 21 seats. Wigets For 
28 positions. Will consider long term 
lease. 





Phone or wire Bill Buchanan 


Johnson Air Interests 
Melrose 7-1102 Racine, Wisconsin 


For Sale 


14 CRANE 
BRIDGES 


Approx. 100’ span, | ton cap., electrically op- 
erated. Mig. by the American Monorail Co 
Formerly used by a large aircraft manufacturer. 


MACHINERY 
& STEEL DIVISION 
United fron & Metal Co. 
2545 Wilkens Ave 


BALTIMORE 23, MD. 
Phone: Gilmor 5-5600 


Inc. of Inc. of 
ST. LouIS TOLEDO 
Lambert Field Express Airport 


Specialists in 
DC3 
LODESTAR TWIN BEECH 


Maintenance Overhau! 
Inspection Conversion 














> 
it 








WRIGHT and PRATT WHITNEY 
ENGINES and ENGINE PARTS 


California Airmotive Corp. 
7139 VINELAND AVE. 
NORTH HOLLYWOOD, CALIFORNIA 








TWO EACH 
NEW ROLLS ROYCE MERLIN ENGINES 


Complete with super charger and gear box model 
number 0200-V 1650. Consider best offer 


LINCOLN REBUILDERS INC. 
2111 Center St. Cleveland 13, Ohio 








C-46 & Certificate. 
C-46 for Lease 


Will lease to responsible party. 


FL-9111, Aviation Week 
330 W. 42 St., New York 36, N. Y. 


CONSULT LUND FIRST 


when buying or selling 


COMMERCIAL AND MILITARY AIRCRAFT, 
ENGINES PROPELLERS ACCESSORIES, 
INSTRUMENTS RADIO SPARE PARTS 


Witt 
give you rvs wit PEE 
BOTH BUYERS AND SELLERS LOOK TO US! 


230 Park Ave., N.Y.C MUrray Hill 93-3620 





We Buy DC-3 and C-47 


—also center secti 
fer runout or a 7 airline ———Riy 

Pratt & Whitney or Wright. State poten, 
time, quantity, type engines. 


We ore not brokers 


REMMERT-WERNER, INC. 
Lombert Field St. Louls, Me. 








PARTS & SUPPLIES 











Remmert-Werner 


X-band 
St. Louis, Mo. 





R.C.A. 
Lambert Field 











AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180’s, 190’s, 
170’s, Aero Commanders, Twin Navions, 
Twin es, etc. 

Will Buy Dealers’ Stocks New or Used 
Vest Aircraft Co.'s Skyranch 
BOX 5306, DENVER 17, COLORADO 





NAVCO == 
INC. Parenting 1.1700 


Has all Parts and arenes oe —_— 
acs LODESTAR 8 


rtram Engines 
. ‘Bendix Collins Lear Sperry Witeox 
W Continental Wright Goodrich Goodyear 











“Take a Heading for Reading” 


Municipal Airport 





for the BEST MAINTENANCE # OVERHAUL © MODIFICATION © INSTALLATION 
READING AVIATION SERVICE, INC. 
Phone 3-5255 


Reading, Pennsylvania 








angen aaa REPRESENTATIVES 
East Doug! Wichita, Kansas 
” Book mal OMers 
KANSAS CITY, FT. WORTH, ST. LovTis 
DALLAS, CEDAR RAPIDS, DENVER & SEATTLE 
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25 years 

of experience 
in aviation 
built the new 
SENSENICH 
METAL 


PROPELLER 


CAA approved 
up to 165 HP 


TweENTY-FIVE 
YEARS of design 
and manufacturing 
experience in build- 
ing 400,000 propel- 
lers for light aircraft 
—that’s the solid 
base on which the 
new Sensenich 
metal propeller was 
developed. Its 
unusual airfoil sec- 
tion, its thorough 
vibration survey 
and flight testing 
results in a metal 
propeller of maxi- 
mum efficiency and 
dependability. 

Write today for 
the complete facts 
on Sensenich’s new 
metal propeller— 
CAA approved up 
to 165 HP. 


Dept. W 
SENSENICH 
CORPORATION 


Lancaster, Pa. 


Other SENSENICH Propellers 


SKYBLADE 
Controliable— CAA approved up to 165 HP 


wooo 
Fixed Pitch—CAA approved up to 225 HP 


TEST CLUBS 
up to 3000 HP 


Sensenich PROP SHOP ...Certified Repair Station 
for oll makes fixed pitch metal or wood propellers 

-Sensenich, Beech ond Hartzell controllables. 
. etching @ and piloting service 
ovoilable. = Hongar on Lancaster Municipal 
Airport. Approved Propeller Repoir Stotion 3528. 
Unlimited Class | and 2 ratings. 


vy a 





Serving the Aircraft industry 
for @ Quarter of a Century 





LEs teRS 


. ry dviation Week welcomes the opin- learned that lesson in World W II but 
> A = d ; t ; P ed that lesson in ork uw 1 
The f irpow er Fk rau ion of its readers on the issues raised I assume we have forgotten it 
7 6 t 5 heen : in the magazine's editorial columns. If “ 
 Conarmation o rapes eak $ Address letters to the Editor. Aviation 
recent account of serious maintenance skill Week. 330 W. 42 St.. New York 36 mavbe it would be better to 
shortage in the USAF should not be con N. Y. Try to keep letters under 500 training aids and more of them to fix 
sidered in cavalier fashion and quickly fot words and give a genuine identi fica- existing planes instead of purchasing nev 
gotten. It should drive home emphaticall tion. We will not print anonymous en nail 
g , . supersoni ighters But regardiess of th 
that the mere appropriation of bilhons does letters, but names of writers will be am of @ eteemiiel. Dic Sex eeu oh 
al . . caus 0 g Orc are 
not create an Air Force in being and ready withheld on request. 
5 people of the United States entitled to a 
for the defense of this country f alia he Mie Ble 5 >| ¢] 
. . I : ny o or vcars < 
What Senator Symington says about the who prefer to build planes instead of supp! . “ . ren “3 } . “ 
plane availability in the ‘Tactical Air Forc« parts to the planes already built. It was a Ss eee ow they have th 
of the USAF is undoubtedly so and reflects struggle during World War II to hav 
upon the top commands, the procurement right parts, at the right time, and the right 
ugencies of the USAF, the maintenance _ place available to permit combat planes to 
agencies and the aircraft industry as a_ be on flyable status. And all the fault does 
not lic with the prime manufacturer. Some 





manpower has been short of skill 
obtain better 


money and one-third less flvable planes than 
thev think they have 

Your photo of the McDonnell F3H-1s 
floating on barges down the Mississipy 
plus the charge of Senator Symington of a 


whole 
grounded Air Force is not one to make thc 


This problem is not a new one. It has planes are AOOC because Government 
plagued airpower for more than a score of Furnished Property on direct procurement writer fecl that the administrative manag« 
years. Too few of the right spare parts are to the USAF has been permitted to lapse in ment of the Air Force and Defense Depart 
procured. Parts that are required for imm« delivery dates. Another factor to consider ment is all that it should be. You ar 
diate use to remove a plane from the AOOC __ is that philosophy of Air Force commanders — entirely correct when you charge a new 
status are bogged down in the red tape of — to cannibalize existing equipment for spares airpower fraud in the 1957 budget. Isn't 
m inefhcient Spare parts supply system instead of procuring spares m sufhicient it time for a change? 

Parts procured from the plane manufacturer quantity. We could have a bigger Air Force Winns L. Nyvs 
on emergency TWX orders are also allowed than the Reds but it wouldn't do us any 3038 Bridge Strect 
to be bogged down by prime contractors good sitting on the ground. I thought we Hayward, California 





Us Texans is Kirt 


That other feller 


San Antone, Texas 
Fed, 3rd, 1756 
Dear Ur, Elita, 
Me and the family was sort of rumpled today to seed read in the papers that them Vouglas people out 
in California have got a C-1334 airplane they say can haul twice as much @iff as any plane flging around these 
days, Now down in San Antone, we think I'm pretty big, even for Texas, and I don't figure how they coul1 be 
twice as big as ms, About four years ago, I toted 10),000 lbs, of stuff on one trip, And I hauled 212 head 
(people, they was) on another tfip last summer and could mamm of handled another 175 or so without bustig a 
ad, Went over to Germang back in '53 with 61,000 lbd. My folks (that's Convair) rigged me to ge 8100 
miles without stopping at any waterholes, Got me about six thoasand hours in the air now, ani I adn't through 
yet. Got to go out to McClellan tomorrow, as a matter of faek fact, Now I don't want to be onreasonable, Mr, 
Editer, but us Texans got our pride, Seems to me them California fellers shouldn't of said that, 
yrs. very truly 
A Loyal Reader 
C-99 Convair 
(care of MATS, Kelly Air Force Base) 


PeSe These here pictures up aboye is drawn to scale, That's me on the near side, 


If you want to check my story, call Dick Getse Gottschall down at Convair in San Diego. He's 
my publicity man, 


DPS. 
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For accuracy in flight... 


With 400-cycle equipment, you just can’t take 
chances . . . the very lives of both plane and crew depend 
on its accurate operation And to get accurate output, 
eee you need accuracy you need accurate input . . . during engineering and 
- . manufacturing as well as in flight. That’s why makers 
Li manufacturing of aircraft systems and components everywhere depend 
on Leach for the precise power needed during design 
and testing of 400-cycle equipment. 
Now, Leach offers a new 400-cycle power supply for 
laboratory or in-plant use . . . a complete package 
ready to “plug-in.” Characteristics equal those of Leach’s 
widely used mobile ground-power packages—the units 
trusted for supplying precise power during vital 
pre-flight checkout— and ratings from 3 to 125 KVA 


are available. 


Send today for the latest brochure on 
Leach’s broad line of 400-cycle power supplies. 


PRECISE 400 CYCLE POWER 


BATTED ccccccccccce ccccccccccce ecccoecees 3 phase—5 to 125 KVA at .8 P.F. 
l phase—3 to 85 KVA at 8 P.F. 
OVERLOAD RATING 150% for 5 minutes; 
200% for 5 seconds 
REGULATION: 
Frequency 400 cps + 0 eps with 
60 + O cps input 
+ 1% 
100 milliseconds 
less than .25% 
less than .25% 
..per MIL-E-7894A 
3% rms total harmonic content 
(2% rms available on special order) 


LEACH CORPORATION INET-PALMER DIVISION 


LEACH RELAY DIVISION 4441 S. SANTA FE AVE., LOS ANGELES 58, CALIFORNIA 


INET-PALMER DIVISION SERVING INDUSTRY IN THE LABORATORY—IN THE PLANT—ON THE GROUND—IN THE AIR 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
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: ING BLOCK 
Sub-Systems 


... In support of the 
Weapons System Concept be 


Servomechanisms’ philosophy of reducing 4 
complex electronic requirements into functionally 
packaged “building blocks” complements the U.S. Air 


Force's Weapons System Concept —“Give us a ; 

weapon —ready to go!” Our consistent and proven ability * _ = 
to satisfy the exacting demands of today’s highly 

complex military aircraft and missiles have established ; 
Servomechanisms as one of the foremost designers 

and producers of electronic and electromechanical sub- 

systems for flight control and instrumentation. Because 

of our advanced engineering skills and techniques in reducing 

complex requirements into “building block” systems, 

airframe manufacturers know they can rely on Servomechanisms 

to help them solve their most complicated sub-system problems 


Complete interchangeability and plug-out, plug-in servicing 
reduces down time to a minimum, insures maximum reliability 
and helps give the Air Force a weapon —“ready to go!” 


Consider the outstanding features of “building block” sub- 
systems when analyzing your overall system requirements, 
... Specify Servomechanisms, Inc. 


The Master Data Computer 


This typical sub-system provides a 

single coordinated source for input a | ‘ 
data required by the various 

control and instrumentation systems ' 

of an aircraft. This equipment is a 
being produced in different versions \ 
tailored to meet the requirements \ 
of specific aircraft. The particular 

arrangement of this equipment 

is dictated by the requirements of 

the probiem. A wide variety of 

“building blocks” is available. These 

proven components are selected 

and plugged into a common chassis 

which forms a sub-system 

producing the required data for a 

particular application 


SERVOMCKONISMS) 





